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agent. EFFECT: improves efficiency of the 
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H3o6peTeHne othocmtca k kiMUflaao- 
aHHe/iMpoeaHHOMy H30- m reTepounKnaM, 
cnoco6y mx nonyHeHkifl ki k cpeACTBaM Ha hx 

OCHOBe. 

M3 EP'A 399 731. EP-A 399 732. EP-A 400 
835 EP-A 434 038 kiaeecTHU kiMki/^30- 
BHHe/ikipoBaHHbie. apoMaTMMecKkie coeAHHeKMfi 
TaKMe KBK aHTaroHMCTbi pei^enropoB 
aHrvioreHaMHa II. OAHaKO m b OAHOi) na 3Tmx 
ny6jiMKaL4vii^ He onMcanbi coeAMHenHn, KOTopue 
OAHOBpeMeHHO MMetoT uMKHMMecKM aaMeiueHHoe 
cpeHMJibHoe KOJibt^o, B KaMecTBe aaMecTktTen^t y 
aaora MMWAaso/ibHoro KOJibi^a m rerepoi^kitcn. 

aHHe/lkipOBaHHbll^ C MMHAaSOJIbHblM KOribUOM. 
TOMHO TaK Me Mario l13BeCTHbl COeAHHeHMfl, 

Hecyu^vie anHenMpoBanHbie c MMMjqasQnoM 
roMoapoMaTMMecKMe yrneeoAopoAbi \a 
OAHOBpeMeHHO 6Mc})eHi4JibHyic rpynny na aroMe 
aaora MMMAasona; rax )Ke HekiaBecTHbi HMKaKMe 
ooeAMHeHMfl, KOTopbie Ha 6Mct)eHMJibHoi^ rpynne 
Hecyr ocraroK cynbctx^HiuiMOHeBMHbi mxim 
cyfib(t)0HiinypeTaHOBbiH ocraroK. 

B HacT0flU4ee apeMn Haf^AdHbi npoMSBOAHue 
iiMviAa3oria, KOTopbie Heo;KkiAaHHbiM o6pa30M 

9BXl$1IOTCfl BblCOK034)C})eKrk1BHblMM 

BHTaroHncTaMM peqenTopoa aHrvioTeH3HHa-ll. 

KaK MH BMBO, XaK M TaiOKe MH BMTpO. 

M3o6peTeHMe Kacaercfl coeAHHeHUM 
cpopwyribi 

R<Z> 
^ ^/r<3) 

/A 




7^ 

R<5) R(4> 




R<13> 

cHMBOjibi MMeroT cneAyK>u^ee sHaneHHe: 
X 03HaMaeT MOHOumcnuHecKHM ocraroK c 3, 4 
HJiki 5 aroMaMki b Konbi^e vijim SkiL^MKnumecKMt^ 
ocraroK c 8-10 aroMaMM b Konbi^e. Koropbii^ 
nacTMMHo MJiki nonHOCTbio M0)KeT 6biTb 
rMApHposan m b KoropoM oahb HecKOJibKO 
CH- MJin CH2-rpynn Moryi 6biTb aaMeuneHW N. 

NH MJiM O; 
R(1) 

1. (Ci-C-to)-aJiXMn. 

2. (C3-Cio)-anKeHMJi. 

3. (C3-Cio)-a;iKHHMJi, 

4. OR (6) 

5. (C3-C8)-qMKnoanKmi, 

6. (C4-Cio>Mi^KnoajiKi<i;iaxiiaiii, 

7. (C5-Cio)-UMicnoaJiKMJianKeHMn, 

8. (C5-Cio)-i4^iKnoajiKMJiariiaiHnn, 

9. (CH2/„,-B-(CH2)n-R(7) 

10. 6eH3MJi, 

1 1 . ocTaTOK, onpeAenyieMbii^ noA HOMepaMM 
2. 3 9, KOTopbiM MOHOsaMeiMeH c 

noMOii^bio C02R(6) 

12. OcTaroK, onpeAenfleMbifi noA HOMepow 
1. 2. 3. HJiM 9. TAe OT 1 Bn;iOTb ao Bcex 
H-aroMOB saMeu^eHbi 0TopOM, hjim 

13. OcTBTOK, onpeAejiflBMbiff noA HOMepOM 
10. KOTOpbtM y (peHW\a saMeu^eH 1 m/im 2 

OAMHaKOBblMM M/IM paaJlHMHblMH OCTBTKaMM M3 

p5Via BKniOHaiou^ero raJioreH. (C i-C4)-anKOKCMn 

M HMTpo; R(2). R(3). R(4) m R(5) OAMHaxoBbie 
MnM pasiiMHHbie h osHaMaioT: 
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1. BOAOpoA. ranoreH, ruApoKCMji, L^nano. 
cynbct». 4>0PMnn. 6eH30Mn. (CrCej-at^MJi, 
(C i-C3)-at^MnoKCM, MepicanTo. Kap6oKCMn, 
(C i-C4)-anKOXCMKap6oHMii; 

2. jikiHei^Hbii^ i4Xiii paaBCTBneHHbij^. b cnyMae 
Heo6xoAi^MOCTM aaMeu^eHHbivi. coAep)Kaii^HP4 
BnnoTb AO 6 C-btomob ajiKM/ibHbif^, 

aJlKeHMJIbHblt), aJlKOKCMJIbHblf) anJIMJITMO- 

ociaTOK; 

3. apMfibHbiti. apunariKunbHbiM win 

apMJianKeHMJlbHblil OCTaTOK, B KOTOpOM 

anKunbHwft unM a/iKeHMJibHbii^ aaMecTurenb. 
HepasBeTBTieHHbii^ nnn pa3BeTBneHHbji;^, HMeer 
BnnoTb AO 6 C-aroMOB. a apM/ibHbiCi 
aaMecTurejib oaHanaeT MOHoi^MKnuHecKHt^ 
OCTaTOK c 5 nnn 6 axoMBMn b Ko/ibue hjim 
KOHAeHcupOBaHHbie KOJibi^a c 8 ao 14 aroMaMn 
B Konbi^e, B KOTopbix coAep)KaTCfl oahh mtim 
HecKoribKO reTepoaTOMOB, kbk 0, N njiki S, m 
KOTOpbie MoryT 6biTb B cjiynae hboOxoai^moctm 
aaMeu^eHbi. 



4. OCTaTOK -CO-N 



M/IM 



(10) 



\<11> 

R(6) 

1 . BOAOpOA. 

2. (Ci-C8>ajiKMJi. 

3. (Cs-Cs-MMKnoajiKMn. 

■ 4. c})eHMn, 

5. 6eH3Mii MJiki 

6. onpeAenneMbiC) b n.2 ocTaroK, b KOTopoM 
OT 1 Bn/IOTb AO Bcex H-btomob SBMeU^eHbl 

4>TopoM; 
1(7) 

1 . BOAOpoA. 

2. (CrCaVanKMJi, 

3. (C3-C(8)-L^MKnoanKnn, 

4. (C2-C4)-ajiKeHnn mjim 

5. (C2-C4)-anKMHi4n; 

R(8) n R(9) Vim R(10) h R(11) mjim 
OAMHaKOBbie HJiH pa3Hbie, VI 03HaHaioT: 

1 . BOAOpOA. 

2. (Ci-C6)-ajiKM/i M/iM (Ci-C6)-anKeHMn, 
He3aMeu4eHHbiM mjivi 3aMeiij(eHHbi(t rarorenoM, 
mApoKCkuioM M/iM (CrC6)-anK0Kcvui0M: 

3. apun MJiM (Ci-C6)-a/iKMJiapMn, ta© 

ailKH/lbHblt^ OCTBTOK- MOHOm/IKDMMeCKHV^ C 5 MJIM 

6 aTOwaMM b KonbL\e n/in 6ni4HKnMMecKMui c 8-10 
aroMBMn b Konbi4e, b cnyMae HeoCxoAMMOCTM 
coAep>KHT OAMH njiM HecKOJibKO reiepoaTOMOB, 
KBK O. N n S, M aaweL^eH I-mm nnn 2-Mn 
OAMHaKOBbiMM vinvi paaHbiMM ocTaTKaMM M3 p^ab; 
ranoreH, ruApoKcu. ruApoKCun. HUTpo, 
(C i-Ce>ajiKvin, (Ci-C6>anKeHnn, 

(C i-C4)-ajiKaHOMn. {Ci-C4)-a/iKaHOMnoKCM m 
CO yR (6): 
i4nM 

R(8) M R(9) MHM R(10) M R(11) BMecTe c 
HecyiuMM MX N-aTOMOM o6pa3yiOT 2- ao 
8-MneHHoe Konbi^o. KOTopoe Hacbii^eHo vuim 
HeHacbiiAeHHo, MOJKeT coAepxaTb APyroR 
reTepoaTOM. BbiOnpaeMWM H3 rpynnbi: N, O n S. 
ki HesaMeiAeHHbi^ Knvi 3aMeiMeHHbifi rajiorenoM. 
rMApoKcwiOM. (CrC4)-anKnnoM, 

(C vC4)anKeHMJiOM, (C^-C4)-aJiKH/ioKCki h 

CO 2R(6). 

R{10) M R(11), MJIM QAHHaKOBbie HHM pa3Hbie. 

oaHaMBiCT ai^nnbHbiM ocraTOK, coABP^Kau^MW ao 6 
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C-aTOMOB, MJiki (Ci-C6)-anKkmbHbi(^ mum 

(C 6-Ci2)-apnnbHbiM ocTaroK, KOTOpbie Moryr 

6biTb B cnyMae Heo6xoAHMocTVi aaMeineHbi 
ranoreHOM nun (Ci-Ce>anKMnbHbiMM ociaTKaMn; 

L (C1-C3) a/iKaHAnnn; 

R(12)- \A R(13)-0AMHaK0Bbie vnwi paankiHHbie, 
M o3HaHatoT: 

1 . BOflOpOfl, 

2. rajioreH. 

3. HMTPO, 

4. (Ci-C4)-anKMJi wnn 

5. (Ci-C2anKOKCMn; 

q 0 nnn 1 ; 

A osHanaeT mjivi; 

1. ocraioK reiepoLinKna c 5-10 aTOMawin b 
KoribL^e; KoropbiPi woKer 6biTb 
MOH0L4MKnnMecKMM unn SnqnKnnMecKMM. n rf\e 
ennoTb ao 9 aioMos Konbi^a PB/ifliOTCfl 
C-aTOMawn; KOTOpbin aaweiAeH nnn saweiMeH 
ennoTb ao 6 npenMyu^ecTBeHHO ao 3-x, 
OAnHaKOBbiMi/j unn paannMHbiMM ocraTKaMM 
R(14)mR(15). 

2. encfieHnxibHbm ocraTOK. KOTopbiM He 
aaiweiAeH njin aaweiAeH snrjoib ao 4-x, 
npenMyiAecToeHHO ao 2-x, oAHHaK08biMn mv\ 
pasHbiMM ocTaTKaMM R(14) n R(15), npnneM "A" 
OAHaKO oGflaarenbHO aaweiAeH, no weHbiueC^ 
Mepe. OAHMM ocraTKOM, onpeAenjieMOM atir 
R(15) B n.n 18. 19. 28. 40 MJin 42, a q 
Hynio, R(14)-1 . ranoreH, 

2. OKCX), 

3. HMTpOSO, 

4. HMTpO. 

5. aMMHO. 

6. una HO. 

7. rnApOKcnn, 

8. (Ci-C6)-anKMn, 

9. (Ci-C4)-a/iKaH0Mn, 

10. (Ci-C4)-anKaKHOMnoKCMn, 

11. C02R(6). 

12. MeTaHcynb430HMnaMMHO, 

13. TpM4>T0pMeTaHCyjlbCj30HMnaMMH0, 

14. -CO-NH-OR (16) 

15. -C02-NR(17)R(18). 

16. -CH2-OR(18), 

17. (Ci-C4KeTepoapMn-(CH2)q-, 
npeMMymecTBeHHo 1 -TeTpaaonnji , 

18. (C7-Ci3}-apoMJi. 



10 



IS 



20 



25 



30 



35 



40 



45 



13. -CH - 

Z 

O 



N. 



0 



II 



20, -<CH C) - N 

2 o \ 



MIIH 



SO 



21. (C6Ci2)-apMn; 
Ri5 03HaMaeT: 

1 . BOAOPOA. 

2. (Ci-C6)-ajiKMn, 

3. (C3-C8)-i^MKnoanKMn 

4. (C6-Ci2)-apn/i. 

5. (C7-C-,3)-apoMJi, 

6. (Ci-C4)-ajiK0Kcn, 

7. (Ci-C4)-aJ1KaH0MJ10KCM, 

8. (Ci-CgKeTepoapnn. 

9. CO2R (6)- 

10. ranoreH. 

11. LinaHO. 

12. HMTpO, 

13. NR(17)R(18). 
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14. rMApoKCMJi, 

15. -CaNH-CHR (19) -CO2R (6). 

16. cynbcf)o, 

17. -SO3R (6). 

18. -SO2-NR (18)-CaNR (17) R (16). 
-SO2O-NR (18) -CO-O-R (17). -S02N(C0-0-R) 
(17))2 MJiM -SO2-NR (18) -CS -R (17) R (16) 

19. -NR (18) -CO-NR (17) -SO2-CH2-R (18). 

20. -C(CF3)20H. 

21. (J)0C(})OHOOKCM. 

22. -PO3H2. 

23. .NH-PO(OH)2. 

24. -S(0)lR(17). 

25. -CO-R (20). 

26. -.CO-NRCX7>R<16>, 

O 
II 



/ \ 



27. -<CH C> - N 

2 - N / 



/e 



28. SO -NH-SO 

R<20> 



30. -O-CCH > - 

2 m \ 



10 



31. 5-TeTpa30jinji-NH-CO-, 

32. -CO-NH-NH-SO2CF3, 



33. 



34. 




<18> 



K<18> 



35. 



36. 



37. -T- 




:czz> 



38. -N 



CO 







1 ' 









RCZ3> 



!C24> 



39. -CO-NH-SO2-R (6). 

40. -SO2-NH-CO-R (17). 

41. onpeAenaeMbiC^ b n.4 octbtok. 

aaMeiUeHHbIM 1-M MJIM 2-Mn OAMHaKOBblMVI MilH 

paaHbiMn. ocraTKaMM m3 p«Aa: ranoreH, i^naHO, 
HMTpO, R (17) R (18) M rviflpoKCun; 



o 
a> 
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42. R BMecre c R (14) oaHa^aer 
-CO-NH-SO2-; R (16). R (17) - oflMHaKOBbie 
paanMMHbie 

1 BOAopoA. 

2. (Ci-C6)-anKMn. 

3. (C3)-C8)-MMKnoanKMJi, 

4. (C6)-Ci2)-apvin. npenMymecTBGHHO 
({jeHun, 

5. (C6-Cio)-aptiJi-(Ci-C4)-anKviji, 

6. (Ci-C9)-r8TepOapWl. KOTOpbIM MaCTMHHO 

MilM nOJIHOCTbK) MOXer 6b{Tb rMApMpoBaH. 
npeMMyu^ecTBeHHO 2'nMpiiMiviMHMn, 
l-nnnepMAMHMJi win xnHyKnuAMHun; 

7. (C3-C6)-anKeHOMJi; 

8. onpeAeJiflGMbif^ noA HOMepaMM b n.n. 4. 5. 
6. 9. 14. 15. 16. 18. 19. mjim 20. ocraTOK. 
aaMeti^eHHbiA 1-m \An\A 2-Mn oAi^HaKosbiM^ mjim 
paaniiMHbiMki ocraTKaMvi m3 p^Aa- rMApoKCMJi. 
MeroKCM, HMTpo. i^naHo, CO2R (6). 
TpMct)TopMeTMJi. -NR (25) R (26) 



(CH > 

2 q 



> 




9. (C-i-Cg-reTepoapMn- (Ci-C3)-anKvin, 

npuneM reTepoapunbHaa nacTb hbcthmho hjim 
nojiHocTbK) Mo>KeT 6biTb ruflpMpoBaHa, 

10. onpeAejiflewwCi noA HOMepoM 2 ocTaroK. 

8 KOTOpOM OT 1 BH/lOTb AO BCCX H-aiOMOB MOfyT 

6biTb 3aMeu4eHbi 4)TopoM. 

1 1 . (C2-Ce)-anKeHMn. 

12. (C3-C8)-i^MKnoa;iKeHMn. 

13. (C3-C8)-i4MKnoanKeHMn-(Ci-C3)-ajiKMn, 

14. (C3-C8)-UMKnoajiKmi-(Ci-C4)-ajiKMn. 

15. (C6-Cio)-apnJi-(C3-C6)-a/iKeHnn, 

16. (Ci-C9)-reTapMJi-(C3-C6)-a;iKeHMn, 

17. (C3.-C6)-anKMHHJi, 

18. (C6-Cio)-apMJi(C3-C6)-ajiKMHnn, 

1 9. (Ci-C9)-reTepoapMJi-(C3-Cg)-anKMHMn, 

20. OcraTOK cpopMyjibi JR<16> 

PR<16>. 



npMMeM R (16) He MO>KeT kiMerb aHaneHkie. 
yKaaaHHoe b n.20. 

CTepeoi^eHTpbt Moryr 6birb KaK b R-, raK n b 
S-KOHct)nrypauMHM 

21. R (16) R (17) BMecre c Hecyti^MM vix 
N-aroMOM oOpaayiOT rerepoapMn. Koropbtf) 
raioKe MacTHMHO kuin noriHOCTbio Mo^er 6biTb 
rMApuposaH. 

R(18) 

1 . BQAQPOA. 

2. (Ci-C$)-anKMJi, 

3. (C3-C8)-i4MKnoajiKMn. 

4. (C6-Ci2)-apnn-(Ci-C6)-anKnn, 

npeMMyu^ecTBeHHo 6eH3nn, 

5. (peHW\ nnn 

6. (Ci-C9)-rerepoapMJi; 

R{19) 

1 BOAopoA, 

2. (Ci-C6)-ajiKMJi, 

3. (Cs-C^-L^kiKnoajiKMn, 

4. ct)eHMn 

5. 6eH3MJi; 
R{20) 

1 . BOAopoA; 

2. (Ci-C6)anKMn. 

3. (C3-C8)-HMKnoanKvin 
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4. ct)eHnn-(CH2)q-. 

5. OR (19) 

6. P (26) P (26) M/iM 



7. -H 



CCH > 
Z 



\ 



> 



R (21) osHaMaer i^naHO, HMrpo min CO2R 

(18): 

R (22) osHaMaer CO2R (6) nnn CH2CO2R (6); 
10 R (23) oanaMaer BOAopoA, ranoreH, (CrC4) 
anKnn mjim (Ci-C4)-anK0KCMn: 

R (24) 03HaHaer aoAopoA, (C1-C4) ajiKMJi 
MJiM ct)eHHJi: 

R (25) M R (26) OAMHaKOBbae mjim pasHbie m 
osHaMaioT: 

1 . BOAopoA. 

2. (Ci-C4)-ajiKi4Ji, 

3. ct)eHMJi, 

4. 6eH3MJ1 MJIH 

5. a MeTMJi6eH3MJi; 

20 I osHaMaer NR (23), O mjim CH2; 

B osHanaeT O. NR (18) mjim S; 
T oaHaMaer: 

1 . npocryio CBflSb, 

2. -CO- 

3. -CH2- 

4. -O-. 

5. -S-. 

6. -NR (28)-, 

7. -CO-NR (28)-. 

8. -NR(28) -CO-, 
30 9. -O-CH2-, 

10. -CH2-O-. 

11. -S-CH2-. 

12. -CH2-S-. 

13. -NH-CR (27) R(29)-, 
3S 14. -NR(28)-S02-. 

15. -SO2-NR (28)-. 

16. -CR(27) R(29) -NH-. 

17. -CH=CH-, 

18. -CF=CF-, 

19. -CH=CF. 

20. -CF=CH-. 

21 . -CH2-CH2-, 

22. -CF2-CF2. 

23. -CH(OR) (6)-. 

24. -CH(OCOR)(19))-. 

4S 25. -C- ^ HHM 

II 

NR<30> 

2B. -;;C- 
so R<31>0 OR(32> 

R (27) VI R (29) OAHHaKOBbie vinii paaHbie h 
oaHanaioT: 

BOAopoA, (Ci-C5)-anKM;i: 0eHn;i, annun mjim 
6eH3nni 

R (28) oawaMaer ROAopoA. {0*-0^9imm, 
6eH3Mji kiJiM ajuiMJi; 

R (30) osHaHaeT: 1. R (27) R (28). 

2. ypeMAO. 

3. TMoypeMAO. 

4. Tonyon-4-cynbct)OHMn mhm 
go 5. 6eH3oncynb0oHMnaMMHo: 

R (31) M R (32) OAMHaKOBbie \Am paaHbie m 
oaHaMaiOT (Ci-C4)-ajiiain, 
MHM BMecre (Chyqi 
Q 03HaMaer: CH2. NH. O mjim S; 
n oaHanaer: uenoe hmctio or 1 f\o 5; 
m osHanaer: L^enoe hmcho or 0 ao 3; 
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o 03HaMaeT: i^enoe micno or 1 ao 10; 
r osHawaer Hynb, 1 mjim 2; 
a raioKe mx ct}M3Mo/iorviMecKM coBMecTMMbix 
oojie(4. 

Ajiki/iji, a/iKeHVin m anioiHMJi Moryr 6biTb 
jii/tHe£^HbiMi>i \Am pasBeTaneHHbiMM. 
CooTBeicTByioii^ee othocmtca m k nponsBOAHbiM 
OT HMX ocTaTKaM, KaK ajiKaHOnn m/im a/iKOKcun. 

riofl L^MKnoanKMnoM noHUMaioT raioKe 
saMeii^eHHbie ariKunoM Ko/ibi^a. (C6-Ci2)-Apnn 
3T0. HanpMMep, cpeHun, Hac|)Tnn, nnn 6MCf)eHMJi, 
npenMymecTBeHHo 4)eHMn. CooTBercTByKJinee 
HMeer anaMeHne An^i nponsBOflUMbix ot hmx 
ocraTKOB, KaK apovtn nnn apariKM/i. 

Rofl (C1-C9) rerepoapujioM noHUMaiOT, b 

0C06eHH0CTkl. OCTaTKM, KOTOpbie npOMaBOAATCfl 

OT ct>eHi4jia \Anv\ Ha<^T\Ana, b KOTopbix oAHa mum 
HecKo/ibKo CH-rpynn 3aMeHeHbi N i^/mjim b 
KOTopbix no MeHbiueM Mepe abg coceAHkie 
CH-rpynnbi (npM o6pa30BaHkiM nnTM^jieHHoro 
apoMaTMMecKoro KonbMa) saMeHeHbi S. NH mjim 
O. Aanee raioKe oa^h mjim 06a aroua 
KOHAeHcai^kiOHHoro ynacTKa 6kiL^MKnkmecKkix 

ocraTKOB (KaK B MHAOnMBMHUine) MOMBT 6blTb 

N-aroMOM. 

3to Hanpuwep, cpypaHnn. TMeHvin, 
nkippojivin, v\M\Afxa3onm, nvipaaonMn, 
TpMaaojiMJi, TeTpaaojiMJi. oKcaaoxivui, 
HsoKcasoniui, Tuaso/iHJi, lisoTviaaonkin, nupMAvin. 
nMpaakiHMxi, nMpMMkiAMHkin. nMpaAMaakiHMn, 
MHAO/inn, MHAaaojinn, xmhojimji, uxoaMHonun, 
c|3TajiaaMHMJi, xMHOKcanMHkir. xMHaaonttHMJi, 

rioA aHe/innpoBaHHbiM reTepo6Mi^MKnoM AH, 
OT KOToporo nponaBeABH ocraTOK A, noHi/iiviaior. 

B MaCTHOCTM, 6MI^MKnMMeCKyiO CMCTeMy c 8-10 

aroMawM b Konbi^e. na Koropbix snnoTb ao 9 
aTOMOB KoribL^a 3TO C-aroMbi, npn'^ew ABa 
pacnojioKeHHbix pjiAOM Apyr c ApyroM aTOMa 
npeAcrasnfifOT co6om o6inne cocraBHwe Macru 
060HX Konei^. Oaho mjii/i 06a 3thx KOJibt^a 
ct)opManbHO npoM3BOA«TCfl OT 6eH3ona, b 
KOTopOM OAHa nnn HecKOJibKo CH-rpynn 
3aMeHeHbi Ha N, n S"^ m/hjih b KOTopOM Ase 
coceAHwe CH-rpynnbi [npn o6pa30BaHMM 
nflTMMJiGHHoro apOMaTHMecKoro Korbi^a] 
saweHeHbi Ha S. NH nnn O. 

"A" 3TO. HanpMMep, ocTaroK 6eH30TM0ctDeHa, 
6eH30ct)ypaHa, HHAona, naonHAona, HHAaaojia, 
6eH3MMMAa30Jia. xnHonnHa, naoxuHoni/iHa, 
ct>Ta/ia3kiHa, xMHOKca/iMha, XMHaaorikiHa, 
i4MHHonMHa, 6eH3TMa30Jia. 
6eH3TMa3on-1,1-AM0KCiiA9. KyMapMHa, xpoMana, 
6eH30Kca30Jia. 6eH3M30TMa30Jia, 6eH30AMa3MHa 
6eH3TpMa30Jia. 6eH3Tpkia3MHa. 6eH30Kca3MHa 
MMviAaso-nMpnAi^Ha, viMHAasonvipMMMAMHa. 
MMviAaaonMpaanHa. MMMAaao-nkipviAasMHa, 
MMkiAaso-TMaaojia, nMpaaononvipMAMHa. 
TMeHonMpMAMHa M nMppojiMnMpkiMkiAMHa. 
HasBaHHbi^ reTepo6ML^MKn AH MO}KeT 6biTb 

TaK>Ke HaCTMHHO MJIM nOTlHOCTblO FMAPMpOBaH. 

npeMMyu^ecTBeHHo OAnaxo Ko/ibi^o AH ocTaeTcn 
apoMaTMMecKMM, npkiMeM 6eH3aHejiJiMpoBaHHbtf^ 
reTepo6MUMKn AH flBJineTcn ooo6eHHO 
npeAnoMTMTexibHbiM . 

B cnynae S-coAep>KaLi^Mx m/mjim MacTMMHo 
Hacbiu4eHHbix ocTaTKOB 6kii4MKna, HanpMMep, 

TaK>Ke MOJKGT 6WTb 0KC0-3aMeiHeH, KaK 3T0 

MMeeT MecTO b oaraTKe 6eH3-1.2,3-TpMa3MHOHa. 
CBfl3biBaHMe "A" ocymecTBnweT ot 

M30l\MKnMMeCKOf^ MTIM reTepOl^MKHMMeCKOM HaCTM 

npn o Hynio nepes a/iKaHAMnn-MOCTHK L. a npn q 
1 Mepes GAMHapHyK) censb, k rpynne 
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noA M30- MHM rerepoLiMKnoM XH2. ot 

KOTOpOrO np0M3B0AMTCfl MOHO- MJIM 
6MI4MKnMMeCKM^ OCTaTOK X, nOHMMaiOT, 

HanpMMep. ocTaTOK L^MKnoneHTaHa, 
L^MKnoreKcana. i^MKnorenTaHa. i^MKJioneHTeHa. 
L^MKnoreKoena, uMKnorenTeHa, 6eHaona. 
Hact)TanMHa. ct)ypaHa, TMo4)eHa, nMppona, 
nMpMAi^na, nMpMAa3MHa, RMpMMMAMHa, 
RMnepkiAi^Ha, nMnepasMHa, Mopc|)OJiMHa, MHAona, 
MHAasona. 0Kca30/ia, MaoaKcasona, XMHonMHa, 
M30XMHonMHa, 6eH3TMOc{)eHa, 6eH30c|)ypaHa, 
6eH3TMa3ona, 6eH30Kca3ona. 
MMHAa3onMpMAMHa, HMHAaaonnpuMMAMHa m 
c})ypanvipMAMHa. FajioreH 3T0 ct)T0p, xjiop, 5poM 

M MOA. 

flOA CpHai/IO/lOrHHeCKM COBMeCTHMblMM 
COJ151MM CXDeAHHeHMt^ cfjopMyjibi 1 nOHI/IMaiOT KaK 

nx opraHMMecKne, TaK m neopraHMMecKne conn, 
KaK OHM onucaHbi b Remington's Pharmaceuti 
cal Sciences. I. Auflage Selte 1418 (1985). 

Ha ocHOBaHMn ct)H3M'^ecKoPi m xhmumgckoP^ 

CTa6MJlbH0CTM M paCTBOpHMOCTM A^^ KMCJlOTHblX 

rpynn npeAno^rnTenbHbiMM flsnfljoTCJi cojim 
HaTpi^«, Kannfl, KanbL4Mfl m aMMOHMfl; Ana 
ocHOBHbix rpynn conn c cojijihom kmcjiotom. 

CepHOPi kmcjiotom, CfjOCCflOpHOM KMCJIOTOM. 
Kap60H0BblMM KMCnOTaMM MJIM Cyjlb<})OHOBblMM 

KMcnoTaMM, TaKMMM KaK yKcycHafl. riMMOHHaa. 
6eH30MHa^, MajieMHOBan, 4>yMapoBa5i, BMHHan, 
n-TOJiyoncynbc{)OHOBafl KMcnoTbi. 

npeAnOHTMTeilbHblMM COeAMHeHMRMM 
4X3pMyJlbi tl ^BfiniOTCfi: 

, 

Nt tT XI^ZJ 

> 1«3> 
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R<13> 

B KOTOpofi CMMBonbi MMeK)T cneAytOL^ee 
SHaneHMe: 

L(1), L(2), L(3). M L(4): 

1 . -CH2-. 

2. -CH= 

3. OCTaTOK. onpeAe^neMbiM noA noMepOM 2, 
npMMGM 1 MJiM 2 MeTMHOBbie rpynnbi 3aMeHbi 
aaoTOM; npeAnoHTMTenbHO L(4) N, 

R(1) 

1. (Ci-Cio)-anKMn, 

2. (C3-Cio)-anKeHMn 

3. (C3-Cio)-anKMHM/i, 

4. (C3-C8)-i4MKnoajiKi/ui, 

5. 6eH3MJ1 MJIM 

6. 6eH3MJi, KOTOpbi£^ aaMGii^eH, KaK onMcaHO 
BbiLue; 

R (2) M R (3) oAMHaKOBbie mum paaHbie m 
o6o3HaMaioT: 

1 . BOAOpOA. 

2. TMAPOKCMJI. 

3. ranoreH. 

4. JiMHef^HbtC^ MUM paaBeTBJieHHbif^ 
(C i-C6)-ajiKMnbHbiM OCTaTOK. HesaMeu^eHHbiM 
MJiM sawei^eHHbJM oahmm mjim necKonbKMMM 

OAMHaKOBbIMM MJIM pa3HblMM 3aMeCTMTen$)MM M3 
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ranoreH, FMApoKcun. (C i-C4)-anK0KCnn, 
(C i-C4)-smKRnTvio, MepKanro; 
5. -CO2R (6): 

T oaHanaeT npocryio CBflSb, -0-, -CO-. 
NHCO- iviM -OCH2-, a ocranbHbie ocraTKM m 

aaMecTMTeriM onpeAeneHbt, iok ytcaaaHO Bbiiue. 
cxx)6eHH0 npeAnoMTMTe/ibHbiMVi nannioTCfl 

cx3eAHHeHMfl cfopMyjibi II, b Koiopow R (1) 
03HaMaeT (Ci-C7)-anKnn. (C3-C7)-ajiKeHMJi utih 
(C3-C7)-ajiKMHnn; 

R (12) M R (13) OA^HaKOBue mum paa/iMMHbie 

BOAopofl H (C1-C4) ariKMJi; 

R (14) osHasaeT: 1. (C1-C4) a/iKMJi, 

2. (Ci-C4)-ajiKOKCMn, 

3. i4HaHO, 

4. awMHo, 

5. HMTpO, 

6. 4)TOp, Xnop MJIM 6pOM, 

7. (Ci-C4)-reTepoapvi;i CH2; 

8. (Ci-C4)-anKaHon;iOKCM, 

9. (Ci-C4)-anicaHovui, 

10. 6eH30Mn h/ih 

11. TeTpaaonmi; 
R (15) oaHanaeT: 

1 . (Ci-C4)-anKMJi, 

2. (C6-Ci2)-apwi, 

3. (Ci-C3)-anKaHonjiOKCMXi, 

4. (Ci-C4)-anKOKCHJi, 

5. (Ci-Cg)-r6Tepoapkixi. npekiMyiAecTBGHHo 
S-TBTpaaomvi, 

6. L^HaHO, 

7. HMJpO. 

8. THAPOKCW, 

9. SO3R (6). 

10. xnop. 6pOM, 

1 1 . CO2R (6). 

12. C0-NH-R(19), 

13. CO-R (20), 

14. SO2-NR (18) -CONR (17) R (16). 

15. SO2-NR (18)-CO-0-R (17) HJIH SO2N 
(CO-OR)17))2 

16. CO-CHR(19) -CH2H 

17. (C1-C4) aJiKMJi CO2H, 

18. H-CO-NH-SO2-CH2-R (19). 

RC17> 



RCZ> 



ZD. -SO NH-SO'^ 



21. -CO-H <L> O 



Z0> 



CO H 

2 



22. -T- 



R<22> 



23. R (14) c R (15) BMecre -CO-NH-SO2; 
L -CHs-; 

R(18)BOAOpoA; 

R (25) M R (26), HeaaBkicviMO APyr or 
Apyra. osHaMaiOT aoAopoA Mnii (Ci-C4)-ariKMn, 

a TaioKe mx cjMaMononfMecKH cx>BMecTMMbie 

OOHM. 

MaoCpereHMe Kacaercfl raioKe cnocx96a 
nonyHeHMn cx^eAHHeHM^ cjxspMyfibi 1, tcoropbif) 
OT/iMMaeTcn reM, hto coeAmenvta ctK)pMynbi 111 
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R<5> R<4> 



B KOTOpOM R (1), 

R (2), R (3). R (4). R (5) M X MMeiOT 
BbiujeyKaaaHHbie sHaMeHkin, ajiKiiJivipyioT c 

nOMOlUbK) COeAMHeHMM 4)opMyjibi IV 

;cxz>v 



U-L— <^ 




-A <IVJ 



R<13> 

B KOTopoC^ L. q. R (12), R (13) M A nweiOT 
BbiLueyKaaaHHbie aHaneHM^i, a U oaHanaeT 
nerynyK) rpynny, npM Heo6xoAMMOCTM apeMeHHO 
BseAeHHbie aaiAMTHbie rpynnbi cHoaa 
OTiuennflioT. a nonyHeHHbie coeAHHeHUfl 
ctx^pMy/ibi 1 npM Heo6xoAi4MOCTM nepeBOA^r b 

HX 4)li3MOnorvmeCKH COBMeCTMMbie cojih. 

ripMroAHbiMH neryHUMM rpynnaMM U 
flBJi«K)TCfl npeAnoMTMiejibHO HyKneoct)yrHbie 
rpynnbi (cm. Angew Chenn. 7 (I960)), KaK 
ranoreH, o-Tonyyoncynbct)OHaT, MeawxiaT mjim 
TpucpnaT. 

CnocoSw nonyMeHMfl npeAcraAni^ ct)opMyjibi 
III nasecTHbi M3 nareHTa CLUA 4 880 8044, 
nareHia <t>Pr 3 911 603, Eaponet^cKnx 
nareHTOB: EP-A-399 731. EP-A-399 732, 
EP-A-400 835. EP-A^OO 974. EP-A-415 886, 
EP-A^20 237. EP-A-425 921 n EP-A-434 038. 

Anfi anKHJiMpOBaHMJi coeAHHeHnv^ cpopMy/ibi 
III npuroAHbi. Hanpuwep, cooTBeTCTByioi4ne 
6eH3MnranoreHMAbi, 6eH3HJiT03MnaTbi. 
6eH3Mn-Me3MJiaTbi m/im 6eH3Mn-TpM4)/iaTbi win 
cooTseTCTByioii^Me anKunranoreHHAbi, 

-T03HnaTbl, -MeJ13MJlJiaTbl hjim -TpUCfDJiaTbl. 

riojiyMeHne stmx coeAHHeHnJ^ ocymecTanneTCfl, 
caMo no ce6e. kissecTHbiM o6pa30M, HanpuMep. 
nyreM ranoreHMpoBaHUfl cooTBercTByHDinMX 
MeTMJibHbix npOMesKyTOMHbix coeAMHeHMM. Ann 
3Toro Mcnonbayercfi npeiiMyLuecTBeHHO 
N-6poMcyKL\MHHMMA, CM. HanpMMep, J. Org, 
Chemk. 44. 4733 (1979) m Helv. Chim. Acta 
62. 2661 (1979). 

CnHTea npoM3BOAHbix 6eH3i>iMi/iAa3ona, 
6eH3MTM0c|3eHa, MMViAaao-nMpMAMHa m 
MMMAaao-HMpMMktAMHa c CHa-rpynnob^ y fiApa 

ocyiuecTBnfleTCfl cornacHO R.P.Dickson et al in 
y. Med. Chem. 29, 1937 (1986). E. Abinente 
en ai. in y. Heterocuclic Chem. 26. 1875. 
(1989), A. Koubsock et al In y Org. Chem. 
41, 3399 (1976) ki cornacHO F. Santer et al 
in Mh Chem. 99, 715(1968). 

Bki0eHMnbHbie npOM3BOAHbie Moryr 6biTb 

CMHTBSMpOBaHbl. HanpMMep. MCXOAfl M3 

npoMSBOAHbix apMn6opOHOBOM KMcnoTw nyreM 

C6fl3bJBaHMH C 3aMeiMeHHb(MI<1 

apunranoreHHAaMH c noMoinbio KarannsaTOpOB 
nepexoAHbix MeTannoa, b MacTHocTn. nannaAHfl. 
CooTBeTCTByiou^Me peaKUMM onucbieajoTCfl -R. 
B. Milleret al (Organometallics 1984. 3, 
1261) nnn A. Zuzuki et al (Synthetic Commun 
11 (7)- 513 (1981)). 

Cynb<t)OHMnypeTaHOBbie npOMSBOAHbie 
cJXDpMynbi (I) Moryi 6wTb nonyMSHbi m3 
cooTBercTByicu^idX cyni>4x>HaMkiAOB 4x)pMynbi 

(I) nyiGM B3aMMOAei^CTBHfl CO CnOJKHblMM 

3cj3np>aMM xnopyronbHOM KMcnoibi hjim nyreM 
BsaMMOAewcrBMR 0 AHMerwiAHKapOoHaroM m 
ocHoeaHviAMiii, KaK. HanpHMep, KapboHar xanMn, 
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B MHepTHNX pacTBopMTennx npM reMneparypax 
ermoTb ^o TeMneparypbi KMneHiifl 
cooTBercTByioiMero pacTBOpmejifl. 

npOM3BOAHbie CynbCf)0HklJ1M0MeBMHbl (I) 

MOKHO nonyMaTb no Bbi6opy mjim m3 
cooTBercTByioinMx cynbiJoHaMMAOB (fopMyjibi 
(1) nyreivi BsanMOfleiicTBMfl c naouMaHaiaMM nnn 

C 2,2,2-TpHXnOpaL4eTaMMAHblMM npOHSBOAHblMH 

npuroAHoro aMma, b nHepTHbix, 
BbicoKOKunflL^nx pacTBoptiTe/iflx, KBK, Hanpuwep, 
flUMernncynbctioKCMA nnn H3 

cyjibcf)OHMjiypeTaHOB ct)opMynb! (I) nyiew 
BosAev^CTBMyi cooTBeTCTByiou^ero awwHa b 
MHepTHOM, BbicoKOKunflLuew pacTBopnTene, KaK, 
Hanpuwep, ronyon, npn reMneparypax snnoTb 
AO TeMneparypbi KuneHna cooiBeTCTByKDinero 
pacTBOpurenji. 

OcraroK cynbcf)OHaMMAa mo>kho nojiyHnib, b 
cnynae Heo6xoAHMOCTM. mcxoaa 
awMHO-rpynnbi. nocpeAcrsoM neperpynnnpOBKn 
MeepBaMHa. Hna aroro ruAPOxnopMA aMUHa 
CHaMana AnasoTupyioT, a noroM, b npucyrcrBUM 
MeAHoro KarajiMaaropa, bboa^t bo 
BsakiMOAe^CTBMe c ai^okci^om cepbi b JiBA^Hof^ 
yKcycHo£^ KMcnore. nocjteAyK}i4ee BOSAeC^crsMe 
aMMi/iaKa npuiBOA^r k cynbctx^HaMbiA'rpynne. 

AnioiJikipoBaHkie ocyu^ecTBiifleTCfl b 
npuHL^Mne naBecTHbiMM cnoco6aMM 
aHajiorMHHbiM o6pa30M. 

MMMAaso-aHHa/iMpoBaHHbie npoM3BOAHbie 
cjjopMyjibi IN MeiafinypytoT, HanpuMep. b 
npkicyTCTBMM ocHOBaHHR. npeAnoHTkirenbHbte 
ocHOBaHiifl 3T0 TMAP^Abr Mexan/ioB c|x)pMyny 
MH, KaK ruApuA nmnji, Harpufl. mjim ruApuA 
KajiMfl, HanpMMep, b Ai^MeTkmct}opMaMkiAe \Am 
AMMeTuncyjibcpoKCMAe KaK paciBopmejie, mjim 
axiKorojiRTbi MerannoB c|}opMyjibt MOR. npMMeM 
R 03HaHaeT mbthji, 3tm/i, Tper-eyTun. m 
peaKL^ki5i ocyo^ecTBJifteTcn b cxDOTBeicTByioiAeM 
cnkipTG, Ai^MeTkiJict)opMaMi^e mjim 
AMMernncyjibctsoKcviAe- 06pa30BaHHbie raKMM 

06pa30M C0J1M MMHAa30np0l13B0AHblX 

pacTBopHK)T B anpoTOHHOM pacTBopnTejie, KaK 
flM<t> MJIM flMCO, M pasOaBJiflfOT roaxoa^im^m 
KOJiMMecTBOM ajiKMJiMpyioLMero peareHTa. 

AnbiepHaTMBHyK) B03M0>KHocTb Ann 
AenpoTOHMpoBaHi^fl iiM;/iAa30JibHbix 
npOMSBOAHbix npeAcraenfleT co6ow, HanpuMep, 
peaKi^MHD BsanMOAeMCTBUJi c KapOoHaroM Kann^ 
BfllVI(t>Mnn DMCO. 

PeaKUMfo BsanMOAei^CTBUfl ocyiAecrB/iflfor 
npn reMneparypax HM>Ke KOMHarHoti Bn/i0Tb AO 
TeMneparypbi KuneHna peaKi^noHHOM cMecu, 
npeMMyii^ecreeHHO b npeAenax Me>KAy +20°C n 
reMneparypoPi KuneHM^ peaKi4H0HH0fi CMecn. b 
reHeHne npMMepHo oi 1 ao 10 h. 

npeAno)KeHHbie cornacHo MaoCpereHnio 
coej2,meH]A9\ cfiopMynb! 1 OKaabisaioT 
aHTaroHMCTMMecKoe AGMcrene Ha peL^enropbi 
aHrnoreH3MHa II v\ noaroMy nx mo>kho npuweHPrb 
AHfl neneHMfl runepreHann, saBucuMOM or 
aHmoTeH3HHa-ll. 

Bo3Mo>KHOcri4 npkiMeHeHbin 3aKnK)MaK}Tcn 
npM jieMeHMki raKMx 3a6ojieBaHMi;^. KaK 
cjepAeMHayi HeAocraroMHocTb, 
KBpAMO-nporeKL^vin, mcpapKT MnoxapAa, 
mnepTpoct)Mfl cepAua, aprepMocKnepos. 
HecJ)ponaTM«. noMeMHan HeAocTaroMHocib, a 
TaK>Ke cepAeHMO-cocyAHCTbie saOoneBaHkin 
Mosra, KaK rpaHaMcropHbie MUjeMMMecKMe 
npMcrynbi v\ KpoBOMSJiMflHiie b Moar. 

PeHMH 310 nporeonnTMHecKMJ^ c|)epMeHT m 
Kiiacca acnapTMjinp0Te3. Koropbii^ KaK 
cneACTBbie pasnMHHbtx CTMMynoB (yMeHbiueHkie 
o6i3eMa. p,edp\Ai\\AT Haipm, CTiAM)/n^\\m 
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B-pei^enropoB) OKonomoMepynyipHbiMM 
KneTKaMH noMGK BbiAeji$ieTCfl b Kpyr 
KpoBooOpau^eHMR. Tbm oh oTuiennfler 
BbiAertkiBiUMtfcji ki3 neMeHH aHrkioTeM3JiMHoreHa 
ABKcanenrun aHrnonnnreHSMHa-l . riocneAHUM 
6naroAapfl "npespaLi^ajoLi^nM aHrMoreHanH 
c|)epMeHTaM" (ACE) nepeBOAnrcs b 
arnoTeH3HH-ll. AHTHoreHanH 11 nrpaer 
cyi^ecTBeHHyK) porib npi/i pery/innnn KpoBPHoro 
AaaneHMfl, raK KaK oh HenocpeAcreeHHo 
noBbiuiaer KpoBJinoe AaBJienne BcneAcrsne 
aHrnocnasMa. flonofiHurenbHo oh cruMynMpyer 
ceKpei^MK) aiibAocrepOHa na HaAnoneMHUKa n 
noBbiiLiaer raKMM o6pa30M nepea noAaeneHi/ie 
BbiAeJieHMW Harptin BHeKneroHHbiti o6"beM 
>KMAKOcrM, MTO B CBOK) OHepeAb, cnoco6cTByeT 

nOBblLUeHMK) KpOBflHOfO AaBfieHMfl. 

riocTpei^enropHbie Ae^^CTBua sro 

CTMMy/lRl^Vin C|DOCC()Ob1H03l1TO/10BOrO oGMSHa 

(BbiAejieHMe Ca^'^), aKTMBai^uin npoTei/iHKkiHa3bi 
C Vi cnoco6cTBOBaHi^e ropMonanbHbiM 
pei^enTopaM, saBUCMMbiM or AMP. 

CpoACTBO coeA^HSHkii^ ct)opMynbi I k 
pei^enropy aHrkioTeH3MHa II mo>kho onpeAen^tib 
nyreM ki3MepeHM;i 
BbirecHeHMfl '•^^l-aHrMOTBHSMHa-ll 

M/in ^H-aHrworeH3HHa-ll peL\enropoB a aoHy 
rnoMepyjiosHbix MeM6paH HaAnoneMHUKOB 
Kpynnoro poraroro cKora. fln^ aroro 
npenapMpoeaHHbie MeM6paHbi cycnenAnpyfor b 
6yc|)epe npw pH 7,4. fln^i roro. HTo6bi 
npeAorsparurb AerpaAai^nfo paAHonnraHAbi bo 
BpeMfi HHKy6ai4MM AoCaBriflKDT anpornnnH, 
HHrM6kiTop qenrnAaabi. ^^onojiHurenbHo 
npuMenqjor npnOnManrenbHo 1400 cpnn 
naoroHHoro. nHAHKaropa c yAenbHoPi 
aKruBHOCTbio 74 TBq (MMonb) npOAaercfl 
cJ^upMoPi "Amershan Buchler" n raKoe 
KonnMecrso pei4enTopHoro nporenna, Koropwi^ 
CBRSbiBaer 50% naoronHoro HHAHKaropa. 
PeaKqufl HannHaercji b peayjibrare AoGasneHMJi 
50 MKJi MeM6paHH0ii cycneann k CMecu 100 MKn 
6y4)epa + anpornHUH; 50 mkti ©ycfiepa c 
aHrnoreHaMHOM-ll nnn 6e3 nero nnn 
pet^enropHoro anraroHncra m 50 mkti 
M30TonHoro HHAHKaropa. flocne 

MHKy6aLtMOHHoro nepkiOAa b 60 mmh, npM 

TeMnepaiype 25*^0 CBfl3aHHbi(^ \a CBo6oAHbii^ 
paAMOJinraHA oTAe/ifltoi nyreM 
cf>MJibTpaL4kiOHHoro aHajii^3a c noMou^bio 
c{)wibrpoB whatmann (R) GFIC na 
CKarpoH (Skalron) HaKonnrene KneroK. 

HecneL^i^4)kiMecKt'ie CB$i3biBaHkin 
npeAorBpaiAaiOTCfl nyreM o6pa6orKM c{)M/ibTpoB 
c noMOiAbfo 0,3% nojinarnneHMMMHa, pH 10 
(Sigma. N 3143). Ha ocHOse MSwepeHun 
paAnoaKruBHOCTM b raMMa ci^nHTunnyiL^MOHHOM 
CHeTHMKe onpeAejiJiK)r nHreHcuBHocrb 
BbirecHeHMJi paAnojinranAa pei^enropoM. 
IC 50 BennMUHbi, Koropbie o^oaHanaHDr 
KOHLieHrpai^HK) MHm6MTopa, c reM, Mro6bi 
BbirecHHTb 50% nuraHAa. onpeflenqjor comacHO 
Chem. et al. Theor. Biol, 59, 253 (1970). 
fljifl coeAHHeHMui c|)opMynbi (I) ohm HaxoAWTca b 
AnanasoHe 1x10"^ IxlO.gM. 

A/ibrepHaTMBHo MO)KHo onpeAe/iurb 
cpoAcrBo coeAMHeHMM ({xspMyjibi I k peqenropy 
aHrMCTeH3MHa-ll b pedyjibrare ki3MepeHMfl 

BbirecheHMfl ^^^l-aHrMOTeHsnHa-ll 
MHM ^H-aHrMoreH3MHa-ll npenapupat^nM 
pei^enropoB m3 paannHHbix opranoB (ne-^eHb. 
nerKne, HaAnoMeMHHKH, Moar, m t.a ). 

flnfl 3Toro npenapMpoBaHHbie MeM6paHbi 
cycneHAnpyior b MHKy6aLiM0HHOM 6yc|)epe (20 
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mM Tpnc), coflepJKaiMewi 135 mM NaCI, 10 mM 
KCI, 10 mM Mg CI2. 5 mM miOK03bi, 0.2% 
ajib^ywuHa cbiBOpoiKu KpynHoro poraioro 
CKora. a rawKe HHmOnTopw nporeaabi PMSF 0,3 
mM m OauMTpauMHa 0,1 mM) \a BMecre c 

paAMOaKTMBHO MapKMpOBaHHbIM 

aHriiioTeH3HHOMrll M paankiMHbiMM 

KOHL4eHTpai4MnMM IdCHblTyeMblX COeAMHeHVIH 

MHicy6HpyiOT 90 mmh npH reMnepaType 25°C. 
rtocne dToro CBJiaaHHuC^ m CBo6oAHbiC4 
paAHOJiMraHA paaflennKST b peaynbrare 
cpMiibTpaMMki Hepea MMKpocTeicnoBOJiOKHkiCTbiff 
ct^MfibTp (JF 51, Schleicher Schiill) Ha 
HaKORMTene KneroK (SKATRON). 

MsMepeHHeM CB$i3aHH0(^ c peueniopoM 
paAHOaKTMBHOCTM Ha ct^MJibTpax nocpeACTBOM 
6eTa kinn raMMa cneiapoMerpa onpeAenaioT 
CTeneHb BbtTecHeHUfl paAnonnraHAa peuenroa 

MCnbiTyeMblMtd COeA^HeHMSIMbl. t/lHTeHOMBHOCTb 

BbirecHeHUfl paAnojiMraHAa pei^enropa 
McnbiTyeMbiMn coeAHHeHUflMH yicaabiBaeTCfl 
Mepea IC50, r e. KOHL^eHrpai^MK) nHrnenTopa, 

KOTOpafl BbirecHfleT 50% cBflaanHoro 
paAnojinraHAa pei^enropy. PacneT 
)C 50-BejiMHHH cxsyu^ecTanjieTCfl nocpeACTBOM 

PC-MaTewaTHMeGKoro o6ecneMeHHH (LIGAND, 
G. A.Mcpherson 1985, Elsinier-BiosoFT, 68 
Hills Road. Cambridge CB 2ILA, UK). 
MsMepeHHbiA Ann coeAMHeHnf) ctx>pMynbi (I) 
IC 50 BejiMMtiHbi HaxoA5^TCfl B A^anaaoHe 

IxlO-^AolxIQ-'^^M. 

flnfl onpeAeneHMfl aHTaroHnciMMecKoro 
Aei?icTBHfl coeAHHeHMt^ cpopwyjibi (I) mh bmbo hx 
MHrM6MpyiOLJ4M^ 3c|xt)eKT Ha MHAyuMposaHHoe 

aHFMOTeH3HHOM-ll nOBblLLieHUe KpOBRHOro 

AaeneHMSi mokho naMepRTb na 
AeMnennHnanpOBaHHbix Spragne Dawley - 
Kpbicax (Mollegard, Danemark). rioBbiLueHne 
KpoBJiHoro AaBJisHUfl naMspjieTCfl na Aovta 
carotis. BHyrpHBGHHoe BseAeHne 

ocyLAecTBTiJieTCfl b seny nennca. riocjie 
npenapMpoBaHMfl >KHBOTHoro m 20-MHHyTHoro 
epeMGHn BbiAepxKn Ann CTa6MJii^3ai4HM 
reMOAHHaMi/iMecKMX napaMerpoB ocyi^ecTBriflJOT 
3 cneAyioiAMe Apyr aa ApyroM MH-beKi^MM 10, 30 
M 100 Mr aHrMOTeH3HHa-ll a 0,1 wn BOAHoro 
pacTBopa Hepea nHiepBanbi b 5 muh. 
CoeAMHeHH5t ct)opMyjibi (1) pacTBopniOT B 
At^cTMjiJikipoBaHHOi^ BOAe, bo3mo)kho npn 
Ao6aBneHMM 10%-ro dranojia m/mjim ocHOBaHMf) 

-(pH<10) MHM KMCnOT (pH>3), M BBOAflT B 

Aoaax 1-300 MKr/rq/ Kr BHyrpMBeHHO mjim 5-100 
MKr/Kr viHTpaAYQAeHanbHO. 

Ilpii HHTpaAyoAenajibHOM BseAenviki 
MKbeKL^MM aHrviOTeH3MHa-il ocyLueGTBfiflioT Hepes 
20, 40 \A 60 MMH, B TO BpeM$i KaK npn 
BHyrpneeHHOM eeeAeHMH - ocyiii^ecTBnfieTCfi 
nocneAoeaTeiibHo c MHTepBanoM Mepea 10 mmh. 

CoeAMHeHM5? Ct)OpMynbl (I) ABJIfllOTCH 0C06eHH0 

sctx^KTkiBHbiMki B Ai^anaaoHe 1-300 MKr/Kr 
BHyrpHBeHHO mjim 5-300 MKr/Kr 
^iHTpaAyoA^HajnbKC. 

MaoOpereHMe othocmtc^ ism& k 
ct)apMai;eBTi>iHecKOMy cocraBy. cocroRiueMy m3 
coeAMHeHMn cpopMyiibi i \a Apyrvix 6iiQnorMHecKvi 
aKTMBHbix BeiuecTB. KaK. HanpMMep. MOMeroHHbtx 
cpeACTB MJiM HecrepoMAajibHbiX 

npOTMBOBOCnaJlMTeJIbHbtX 6M0J10rMHeCKM 
aKTMBHblX Bei4eCTB. CoeAUHBHUfl CtXDpMyJIbl (1) 
MO)KHO npMMeH^ITb TaKXG M B KaMBCTBe 

AMamcxrrMKM a^^' peHMH-aHrvioTeH3MH-CMCTeMbi. 

OapMai^eBTHMecKne npenapaibi coAep)KaT 
300eKTMBHoe Ko/iMMecTBo aKTMBHoro BeiAecTBa 

C(X)pMynbl (I) M BOaMOXHbie APyVIB aKTMBHbie 
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Bei4ecTBa BMecie c Heoprann'-iecKMM mjim 
opraHMHecKMM HOCureneM, ncnojibayeMbiM b 
cfiapMai^eBTMMecKMX i^e/iflx. npuMeneHne Moxer 
ocyiAecTBnjiTbCR Hepea hoc, BHyipuBeHHO. 
noAKO)KHo MTiM nepopa/ibHO. floaMpOBKa 
aKTMBHoro aeu^ecTBa aaencMT ot BMAa 
TermoKpoBHoro seca lena, Boapacra m ot ppAa 
BBeAeHti5i. 

OapMai^eBTMMecKMe npenapaibi Aannoro 
M3o6peTeHHfl nonyMaioT MSBeCTHbiMn cnoco6aMM 
pacTBOpeHviR, cMeLueHMn, rpanyjibipoBaHMfl \Am 
Apa)KMpoBaHMfl. 

Pf\9i opaxibHOM c()opMbr npi/iMeneHMfi 

aKTMBHbie COeAHHeHiin CMeUJHBatOT C 06bNHbtMl1 

Ann 3Toro Ap6aBKaMM, kbk HOCMTejiM. 
CTa6MJiM3aTopbt kiHepiHbfe pa36aBi4Tenii m 

nocpeACTBOM oCblMHblX MeTOAOB 

nepepa6aTbiBaiCT b np^ipoAHbie ctx)pMbi 
BBeA^HMfl, TaKMe KaK Ta6jieTKM, Apa^Ke. 
paa^eMHbie Kancynbi, BOAHbie cnbipTOBbie m/im 
Macn5iHbie c^cneHaiiiii mjih soAHbie, cnvipTOBbie 
MUM MacHRHbie pacTBopbi. B KanecTBe kiHepTHbix 
HOCMTexie^ MO)KHO npMMeHflTb, HanpMMep, 
ryMMkiapa^MK, Marneskiio, KapOonaT Marnid^i, 
4)occ|)aT KajiMfl. jiaKToay, rnioKoay, 
CTeapMJi4)yMapaT MarHMR kuivi KpaxManu, 
oco6eHHO KyicypyaHbif) KpaxMa/i. flpM 3tom 
MoxcHO ocyL^ecTBJiflTb npi/iroTOBJieHMe b BviAe 
cyxoro mjim Bna)KHoro rpanynnTa. B Ka^ecTBe 
MacnflHbix HOCMTejieR mjim pacTBopHTenew 
MO)KHo paccMaTpMBaTb. HanpMMep, 
pacTMTejibHbie hjim jKViBOTHbie Macna, laKne KaK 
noACOJiHeHHoe wacno mjim pbi6MM )Knp. 

flnyi noAKo>KHoro m BHyTpuBeHHoro 
npMMeneHMfl aKTMBHbie coeAnneHUfl mjim mx 
0ManojiorMHecKM coBMeciMMbie coni^, 
)KejiaTenbHo. BMecre c o6bNHbiMM An« aioro 
Beti^ecTBaMM. tskhmm KaK arenibi pacTBopeHna, 
SMyjibraTopbi. mjim Apyrwe BcnoMorare/ibHwe 
Beu^ecTBa, nepeBOAflT b pacTBopbi, cycnenann 
MJiM SMyjibCMM. B KaHecTBe pacTBopMTe/ief^ 
npuHMMaioT Bo BHUMaHne, HanpMMep, BOAy. 
ct5M3MOJiorMHecKMM pacTBop noBapeHHOi^ coriM 
MTiM cnMpTbi, HanpMMep, araHon, nponaHAMon 
MJiM rnML\epMH; napfiAy c otmm TaK)Ke paciBopbi 
caxapa. laKMe KaK rriKJKoaa mjim paciBOpbi 
MaHHMta, MJIM TaK>Ke CMecb Ma paanMHHbix 
HaasaHHbJx pacTBopureneM. 

CornacHO BbitueyKaaaHHOMy cnoco6y Gbi/iM 
onpeAeneHbi, nanpMMep. Anfl coeAMweHMi^ 
npMMepoB 1, 2, 3. 15, 19. 27, 31 m 51. 
cneAyK)U4Me IC50 eejiMHMHbi: 

n p M M e p ICsq/hM/ 

1 78 

2 65 

3 149 
15 0.8 
19 0.74 
27 1.1 
31 0.48 
51 1.8 

nepeneHb coKpameHUM: 

DCi AeCOpOUMOHHO-XMMMHeCKafl MOHMSaUHH 

fX^<X> N.N-AMMeTMJic|)opMaMMA 
EE aTM/iaL^eiaT 

FAB Fast Atom 

Bombard nnent-6oM6apA^poBKa CbicrpuMM 
aroMaMM 

h nac (Hacbi) 

Hep n-renraH 

Min MMHyra (MMHyrbi) 

NBS N-6p0MCyKUMHMMMA 

RT KOMHarHan reMneparypa 
ripMMep 1 

2-H-5yTMn-1 -/2-Kap6oKCM-3-xjiop-6eH30/b/TMO 
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MernnZ-l H-6eH3MMMAa3on-7-Kap6oHOBan 
Kkicnora 

a) AMkiA 2-Kap6oKCM-6-HMTpo-6eH30(^HoCf 
KticnoTbi 

30 r (0,155 Morib) anrviApiiAa 

3-HMTpOC|)TaJ10BO() KMCJIOTbl BHOCnT nopL^ktflMM B 

180 Mil KOHL^eHTpupoBaHHoro pacTBopa 
aMMMaKa m nonyMeHHbiM pacTBOp HarpeeaioT np^ 
nepeMeiis\ABa»m a leMeHne 45 mmh. npn 
leMnepaiype lOO^C. BbinapuBaKDT Ha 
poTai^MOHHOM Mcnapmene, ABa>KAbi neperoHflfOT 
BMecie c TonyonoM. a ocTaroK BbicyiuMBafOT b 
rnySoKOM eaKyywe. riepeMeiuMBaioT ero c 
STMJiaqeTaTOM, ocaflOK 6e>KeBoro qseia 
OTcacbiBaioT M BbicyujMBaioT B BaKyyMe Hafl 
P 2O5. rioJiyMaiOT 31,8 r qeneBoro coeAHHeHUfl. 

TeMneparypa unasnem^: 180 °C 
Rf/SI02. CH2CI2/CH3OH 1:1/0,3 
MS/DCI/ 21 1 /M + J/ 

b) 2-AMMHO-3-HMTpO-6eH30MHafl KMcnoTa 

31 r /0,147 MO/ib/ coeAMHeHvifl ms npkiMepa 
la pacTBopnioT b 50 4 h HarpoBoro \i\enoKa \a 
100 MJ1 BOAbi, Ao6aBnflK)T 150 mji pacrsopa 
rvinoxiiop^Aa Harpvin /utsObtTOK no OTHoujeHMK) k 
Kl KpaxwanbHoR 6yMare/ m nonyMeHHbiM pacTBop 
HarpeeaHDT b leMenne 60 mmh npn Tewneparype 
100°C. riocne OKOHHannfl peaKUMM oxna>KAaK)T, 
pa36a&nflK)T c noMoi^bio 250 md Hacbiii^eHHoro 
pacTBOpa Na2C03- m 400 mji Hacbii^eHHoro 

pacTBOpa KH2PO4-, ycTanaBJiUBaioT 
pH-3HaMeHMe pacTBopa 3 c nowioinbio 4h HCI 
/KOHUieHTpkipoBaHHOM HCI M npoAyKT 
dKCTpampyiOT TpM>KAbi no 500 Mn 
sniJiaqeTaTOM. flocjie BbicyixinBaHMR hba 
MgSO 4. KOHqeHTpMpoBaHVi;! m nepeMeiut^BaHi/ifl 

c A^M3onponMnoBbiM 3(p\ApoM nonyMatOT 18 r 
i4eJieBoro coeAMHeHnn. 

TeMneparypa njiaBneHMn:188 194°C 
Rf/Si02. CH2CI2/CH3OH 1:1/0.7 

MS/DCI/ 183 /M+H/ 

C). MeTHJ10Bbll4 3C|DMp 

2-aMMHO-3-Hl1TpO-1-6eH30ClHOM KMCnOTbl 

18 r /99 MMonb/ CoeflMHeHMfl us npMwepa 1b/ 
B 200 M/i MeTaHona BMecTe c 20 m/i 
THOHMJix/iopnAa nepeMeuunBaioT b reHeHne 48 m 
npn TeMneparypa Ki/inennfl c oSparnbiM 

XCJlOAHilbHUKOM. PeaKI4l^0HHblC^ pacTBOp 

BbinapMBaior b poraLinoHHOM ncnapMiene, 
ocraroK o6pa6aTbiBaioT 400 mji HacbiL^eHHoro 
pacTBopa Na2C03, rpvDKAbi SKcrparnpyKDr 
drM/iai^eraroM, coeAi^HeHHbie opraHkiMecKne 
ct)a3bi npoMbiBaK)r paaOaBnenHbiM pacTBOpOM 
Na2C04 M Hacbiu^eHHbiM pacreopoM NaCI. 

BblCyiUMBaK)T HaA Na2S04 m KOHI^eHipMpyiOT. 

XpoMaTorpa4)t/iMecKMCi amnm naA Si02 c 
noMOLi^bK) EE/Hep 9:1 v\ 7:33 Aaer 11,5 r 
L^ejieBoro coeAMHennfl. TeMneparypa 
nnasjieHMj?: 86-88°C 

Rf/Si02. EE/Hep 1:1/0.5 

Ms/DCI/ 197 /M + H/ 

d MernnoBbiii scpi^p 

2-/M-/H-neHraHOMn/aMHHo/-3-HMrpo 6eH30MHOM 

KMCnOTbl 

7 r /35.5 MMOJib/ coeAMHeHMfl npHMepa 1 
c/ B 50 M/i xjiopaHrMApi^Aa Ba/iep^aHOBOM 
KMcnoTbi B reneHne 1 m npn 110**C. 
KoHL^eHTpMpyior Aocyxa. ocraroK b 3ct)tipe 
c6pa6arbiBaK>r b TeneHne 30 mi/ih 
aKTMBvipoBaHHbiM ymeM. cpMnbrpyioT, 
KOHL^eHTpiipyioT kl noABepraK}r 

xpoMaTorpact)kiMecKOM oHticrKe Ha 
SiO 2 nocpeAcraoM EE/Hep 2:8. RonyMaior 5,8 r 
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UeneBoro coeAMHeHMfl. 

TeMneparypa nnaBJieHUH: 66-69 °C 
Rf/SiC^, EE/Hep 1:1 0,4 
Ms /DCI/ 281 /M + H/ 
e) 

6-BpoM-MerMJi-3-xjiop-2-MeTOKCMKap6oHnn-6eH3 

O/b/- TMOCt)eH 

2,5 r /10,4 MMOJib/ 

X-xjiop-2-MeroKciiKap6oHMJi-6-MeTMn6eH3o/b/rM 
o4)eHa/ nonyneHHoro comacHO J, Org.Chem. 41, 
3399 /1976/ KunflTfli c o6paTHbix 
xonoAnnbHUKOM b 1 50 wn xjiop6eH3ona c 1 ,87 
NBS M 420 Mr A^^eHSOMXinepOKCkiAa b TOMeHi^e 
5 M. flocne orroHKM xjiop6eH30jia b 
^poraukiOHHOM Mcnapkirene nonyMeHHbiC^ ocraroK 
o6pa6arbiBaiOT EE, EE-pacrBop npoMbiaaiOT 
HacbiiqeHHbiM paciBopoM NaPCOa., 10%-Hb)M 
pacrBopoM Na2S03 Hacbiu^eHHbiM pacTBopoM 
BbicyiiJMBaioT HaA Na2S04 m KOHi^eHTpupyior. 
XpoMarorpaclDHfl na 8102 c noMoti^bio EE/Hep 
1:2 Aaer 2.28 r i4ejieBoro cjoeAHHeHUfi. 

TeMneparypa ruiaBneHUfl: 143 145 °C 

Rf /Si02/. EE/Hep 1:20/ 0.3 - 

MS/DCI/ 319. 321 /M+H/. 

0 MeiHnoBbi^ 3ct)Mp 

2-/N-/H-neHTaHonn/-//3-xnop-2- 
MeTOKCMKap6oHnn6eH3o/b/-TMOct)eH-6-wi/Merviji/ 
/aMMHO-3-HVirpo6eH30MHOVf KMC/iorbi/ 

800 Mr /2,86 MMorib/ coeAMHeHun 113 
npMMepa Id/pacrBopflior b 5 Mn a6c. flM0. 
CMeiiJMBaior c K2CO3 b KOXiMHecTBe 395 Mr m 

CMecb nepeMBLUMBaiOT b reneHMe 10 mmh npM 
KOMHarnoi^ reMneparype. npuKanbiaaioT 
pacrBop 913 Mr cosAi^HeHMn kia npMMepa 1e b 
20 Mn a6c. flMO, m peaKi^MOHHbii^ pacTBop 
nepeMeoiMBaior b reMenne homm npn KOMHaiHoP^ 
TeMneparypa. flM^ yAajiwfor aarew b BaKyyMe. 
ocraroK oOpaSarbisaior EE, EE-4)a3y 
npoMbiBaKDr boaom, paa^aaneHMbiM, 
HacbiineHHbiM pacTBopoM NaHCOs m 

Hacbiu^eHHWM pacTBOpOM NaCI BbicyuunBaJor 
HaA Na2S04 m KOHi^eHTpupyjor. XpoMarorpacpufi 
Ha Si02 c noMOLL|bio EE/Hep 1 :2 Aaer 860 Mr 
rurynbHoro coeAHHeHnn. 

Rf/Si02. EE/Hep 1:2 0,3 

MS /FAB/ 519 /M + H/. 

g) /Meri4JioBbtf^ scpiip 
2-H-6yrMn-1-//3-xnop-2-MeroKciiKap6oHMJi6eH3o/ 
b 

/rMoct)eH-6-nn/MerMn/-1H-6eH3MMMAa3on-7-Kap6 

OHOBOf^ KUCnOTbl 

450 Mr /0.85 MMonb/ coeAMHeH^n m 
npMMepa 1f/ ruApupyror b 50 mji aranojia e 
reMSHMe 1 m b npucyrcrBnn HHKejin Penefl. 
Karajinaarop oT(i)HJibTpoBbiBaioT. ^njibrpar 
KOHuenrpupyjor Aocyxa. nonyMenHbiM ocraroK b 
10 MJI EE/M3onponaHOJi /1:1/ m 10 Mn 
HacbiiAeHHoro HC! EE-pacreopa nepeivieiuMBaior 
B TeMeHne 30 mmh npn reMneparype 50 °C. 
riocne KOHi^eHrpupoBaHUfl m KpucrannnaaLiMM us 
MeraHona nonyMator 190 Mr neneBoro 
coeAHHeHnw. 

TeMneparypa nnaanennfl: 167-170 °C 
(paanoKenne) 

Rf /Sj02, CH2CI2/ CH3OH /NH4OH 49/ 1 
/O.I/ 0,3 

MS /DC!/ 471 /M + H/ 

h) 2-H-ByTMn-1 -//2-Kap6oKCM-3-xnop-6eH3o/ 
b /rM0<t)eH-6-Mn/ 

MeTtin/-1H-6eH3MMiiAa3on-7-Kap6oHOBafl 
Kkicnora 

185 Mr /0,39 MMonb/ coeAHHeHnfl 11a 
npMMspa 1g/ pacrsopHioT s 10 Mn sraHona, 
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Ao6aBnyiK)T 1 md H2O m 1 mji kohl^. NaOH, h 
noiiyMeHHbi^ pacreop nepeMeiUMBaioT b xeMeHkie 
3h npn KOMHaiHoi^ reMneparype. GraHon 
y^ajifitoT 8 BaicyyMe. ycTaHaariMBaioT pH 
BOAHoro pacTBopa Ha 3 nocpeAcreoM neAHHoft 
yKcycHOv^ KHcnoTbi, ki BbinaBLUki^ cx3A0k 
OTcacbiBaK)T. riocne cyiutoi b bbicokom BaKyyMe 
noiiyHaioT 1 00 Mr t^e/ieBoro coeAMHeHvi5i b BHAe 
6enbix KpMCTajuioB. TeMneparypa 
njiaBneHkin: >260°C. 

Rf /Si02. EE/CH3OH 2/1 0,18 

Ms /FAB/ 443 /M + H/ 
DpMMep 2 

2-H-ByTMJi-1-//3-Kap60KCM-2-ct)eHMJi-MMHAa3o 
n/1 .2-a/nMpMAMH-7-MJi/-MeTMJT/-1 H-6eH3MMMAa30 

/i-7-Kap6oHOBa5i KMcnora 
OrnnoBbiCi 3cf)Mp 

a) 2-BeH30Mn-2-6pOM-yKcycHot^ KvicjiOTbi 

25 M/i (0,144 MOHb). SrnnoBoro 34)HF)a 
6eH30njiyKcycHoJ^ Kucnoibi pacTBopflJor b 50 wn 

CCI4, npui reMneparype 5°C npMKanbiBaHDT 8,5 
MJ1 6pOMa, ]A pacTBop KopMHHeBoro L^Bera 
nepeMOLUMBaiOT b roMeHMe 1 m npM 5^C, b 
reneHkie 3 m npM KOMHaTHOi^ reMneparype ki b 
leMeHMe 2 m npn reMneparype 60°C. 
OcyLAecTBJinior KOHi^eHrpMpoBaHMe Apcyxa, 
ocraroK o6pa6arbiBa)or EE, EE-pacrBop 
npoMbiBaior 1 0%-HbiM pacraopoM 
Na2S03 HacbiLAeHHbiM pacxBopoM NaCI 

BbicyujuBaiOT hba MgS04. KOHL^eHrpupyKDr m 
BbicymnBafor b bucokom BaKyyMe. rionyMaioT 38 
r rMryjibHoro coeAkiHeHHn b bmab Macna 
KpacHoro uaera. 

Rf/Si02. EE/Hep 1/6/ 0.28. 

MS/DCI/ 271,273 /M + H/. 

b) STMnOBblV^ 3Cj)Mp 
7-MeTMfi-2-4>eHHJi-MMbiAa30 /1,2-a/ 
nMpMA>^H-3-Kap6oHOBOM Kvicnorbi 

38 r 70,14 Monb/ coeAMHeHMfl npuiMepa 
2a/ M 15,2 r 2-aMMHC>4-MerM/i-nkipMAMHa 
nepeMetuMBaior b araHOjie b reMBHVie 8 ^ npM 
reMneparype iaineHM;i c o6parHbiM 
xojioAMJibHbiKOM. KoHL^eHrpHpyior APcyxa, 
ocraroK paaGaannior Hacbiii^eHHbiM pacrBopoM 
Na2C03, MHoroKparHO SKcrpampyior c 

noMou^bK) EE. o6beA^HeHHbie opraHMMecKMe 
cpasbt npoMbiBaior HacuLueHHUM pacTBopoM 
NaCI. BbicyiiiMBaior HaA Na2S04 h 
KOHL^eHrpupyioT. XpOMarorpacfDun hb SiO 2 c 

EE/Hep 2:1 flaer 12,2 r i^eneBoro coeAMHeHMfl. 
Rf/Si02. EE/Hep 2:1/0.3 
MS /DCI) 281 /M + H/ 

c) 9rkuiOBbiM acpHp 
7-6poMOMeTH/i-2-<j:>eHiin-viMMAa3o/1 ,2-aI 

nMpiiAMH-3-Kap60HOBOM KHCnOTbl 

3 r /10,7 MMOJib/ coeAHHeHHq m3 npuMepa 2b 
6pOMMpyior c noMOiAbio 1,27 r NBS m 150 Mr 
6eH30Mri*nepOKCMA^ b cooraercrBUM co 
cnoco6oM. yicaaaHHbiM a npMMepe 1e. riojiyMaior 
1 ,2 r L^eneBoro coeAMHeHMR. 

Ms /DCI/ 359. 361 /M + H/. 

d) MerM/iOBbift ocpMjp 
2-/N-/n-neHTaHOMn/-//3-3TOKC*iKap6oHnn-2-<t)eHM 
n-MMiiAa3o/1 .2-a/-nMpMAMH-7-Mn 

/MerMn/aMMHO-3-HMTpO-6eH30MHOM KMCnOTbl 

300 Mr /2,85 MMonb /coeAviHeHUfl us 
npMMepa Id/, 1,03 r coeAHHeHUfl via npwMepa 
2c) M 400 Mr K2CO3 noABeprawr 
BsanMOAeMcrBnio corjiacHo cnoco6y. 
yicaaaHHOMy b npuMepe If). flonyMajor 520 Mr 
i^e/ieBoro coeAMHeHH«. 

Rf/Si02; EE /Hep 1:1/ 0.2 
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MS/FAB/ 559 /M + H/ 

e) MernnoBbifi 3c{)np 

2-H-6yTnn-1-//3-3TOKCMKap6oHnn-2-4)eHMn-MMiiA 
oa3o/1 ,2-a/nMpMAHH- 

7-nn/-MeTmi/-1H-6eH3ViMMAa3on-7-Kap6oHOBOM 
KMcnorbi 

400 Mr /0.71 MMOXib/ CoeAMHeHH5i us 
npMMeiDa 2d noAaepraK>r B3aMMOAe(^crBviio no 
cnoco6y, yKaaaHHOMy b npMMepe 1g/. flocne 
oca)KAeHMfl m3 MeraHo/ia nocpeACTBOM 
AiidTkinoBoro dcpHpa nojiyMaior 250 Mr i^e/ieBoro 

COeAMHeHHfl. 

TeMneparypa nnaBXieHvin: 217 220 °C 
(pasnoxeHMe) 

Rf/Si02. EE-Hep 9/1/ 0.5 
MS /DCI/ 51 1 /M + H/ 
h) 

2-H-5yTMn-1 -//3-Kap6oKCii-2-4)eHWJi-MMiiAa30/1 .2 

-a/nMpMAMH-7-i>in/MerMn/ 

1 H-6eH3viMHAa3on-7-Kap6oHOBan KMcnora 

230 Mr /0,45 MMO/ib/ CoeAMHeHi^n H3 
npMMepa 1e/ OMbinfltor cornacHO cnocoCy, 
yKaaaHHOMy b npuMepe 1h. DonyHaKDr 117 r 
UeneBoro cx)eAHHeHHfl b bmac KpucrannoB 
6enoro L\Bera. 

TeMneparypa nnasneHMfl: 202-204 °C. 
Rf/Si02. EE/CH3OH 2/1 OJ 
MS /FAB/ 469 /M + H/. 
ripMMep 3 

2- H-eyriin-l -//3-Kap6oKCM-2-cf)eHMn-MMMAa3o 
Ji/1 ,2-a/nkipMMiviMH-7-i4Ji/M6rMn/-1 H-6eH3iiMMAa3 
Qn-7-Kap6oHOBafl Kvicnora 

a) 3tmjiobu(^ 9C|)i<ip 

7-MeTvin-2-4>eHMJi-iiMMAa30(1,2-a)-nMpMMMAHH-3 
-Kap6oHOBo£f KMcnorbi 

UeneBoe coeAi^HeHMe nonynaior b 
coorBercrBMM co cnoco6oM. onMcaHHbiM a 
npMMepe 2b, via coeAMHeHM;i Koropoe yKaaaHO a 
npMMepe 2a, m 2-aMtiH0-4-Mervijini4pMMHAMHa. 

Rf/Si02. EE/ Hep 2:1 0.2 

/DC!/ 282 /M + H/. 

a) /3riijioByif 34)bip 
7-6pOMOMerMn-2-(t>eHMJi-MMHAa30/1,2-a/nMpi4MM 

AI^H-3-Kap60HOBOH KMCnOTbf. 

nonyMBHue 3Toro coeAHHeHn« 
ocyiMecTsnjiercji no cnoco6y, yKaaaHHOMy b 
npuMepe 2 c/; npn aroM H3 2 r /7,11 MMO/ib/ 
coeAMHeHun 1/13 npuMepa 3a nonynaior 510 Mr 
ueneaoro coeAMHeHMn. 

Rf/Si02. EE/Hep 1:2/ 0.2 

MS /FAB/ 360. 362 /M + H/. 

c) MernnoBbiR acpup 

2-/N-/H-neHTaHOM/i/-//3-3TOKcmcap6oHMJi-2-4)eHM 
n-HMHAa30 

/1,2-a)-nnpMMMAJ^H-7-MJi/MerMn/aMMHO-3-HMTpo6 

eH30MH0M KHCnOTbl 

rionyMeHne sroro coeAUHBHUfl 
ocyu^ecrsnflercfl cornacHo cnoco6y npuMepa 
If/. i/l3 435 Mr /1 ,55 Monb/ coeAMHeHVifl m3 
npMMepa 1 d/ n 558 r coeAMHeHHfl M3 npHMepa 3b 
noJiynaKDr 550 Mr ueneBoro coeAWHeHMfl. 

Rf/Si02. EE/Hep 21/ 0.2 

Ms /DCI/ 560 /M + H/. 

b) MerMjioBbif) 3Ct>Mp 
/2-H-6yTMn-1-//3-3TOKCiiKap6oHiin-2-4)eHvuiMMMA 

a30/1 ,2-a/ni1pMMHAMH-7-MJl/-MeTMJT/-1 H-6eH3MM11 

Aa30Ji-7-icap6oHOBO^ KMcnorbi. 

3ro coewHeHne nonyHaior cornacHo 
yKaaawHOMy b npMMepe 1g) cnocoCy; npvi aroM 
M3 380 Mr (0,68 MMonb) ooeAMHeHHfl m3 npMMepa 
3c nojiyMaicr 102 Mr i^enesoro coeAMHeHM;i a 
BMAe KpMcran/iMMecKoro ocrarKa 

CBerno-5e)KeBoro L^Bera. 

TeMneparypa onaBneHMfl: 185-187 °C 
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Rf/Si02. EE/Hep 1:1/0.2 
MS /FAB/ 512 /M + H/ 

e) 

2-H-5yTMJi-1-/3-Kap6oKCM-2-4)eHmi-MMM/^a3o/1,2- 
a/nMpMMMAMH-7-Mn/MeTM/i/-1H-6eH3MMMAa30Ji-7- 
Kap6oHOBafl KMcnoia 

nonyMeHne aroro coeAnneHUfl 
npOM3BOAMTCJi cornacHO cnoco6y, yKaaaHHOwy b 
npuwepe Ih). Ma 45 Mr (0.99 MMOJib) 
coeAMHBHUfl m npuMepa Sd) nojiyMajOT 31 wr 
L^e/iesoro coeAMHeHM^. 

Tewneparypa njiaaneHUfj: > 260°C 
Rf/Si02. EE/CHgOH/O.I 
MS/FAB/470 /M+H/ 
ripMMep 4 

2-H-5yTnn-3-/2-Kap6oKCM-3-xjiop-6eH3Q/b/TMO 
4)eH-6-Mn/MeTmi/-3H- MMMAa3o/4,5-b/nMpi4AMH 
a) 2-H-ByTkin-3H-HMiiAa39/4,5-b/ni^pMAi^H 
10 r /91,6 MMOJib/ 2,3-AMaMkiHonMpiiA^Ha m 
27,4 r Bajiep^aHOBOM KvtcnoTbi nepeMeiuiiBaK)T b 

TeMeHne 18 m npM TeMnepaiype 170°C. Flocne 
oKOHMaHvin peaKL^MM paaOaBJinioT c noMou^bio 
100 MJi CH2CI2. npoMWBaiOT Hacbiu^eHHbiM 
pacTBOpoM NaHCOs, boaom h HacbiLi^eHHbiM 
NaCI pacTBopoM, BbicymnBajOT HaA Na2S04 m 
KOHL\eHTpMpyK)T. XpoMaTorpac|}i4$i Ha SiO 2 c 

noMombK) EE/Hep 20:1 flaer 9,7 r iteneBoro 
coeAMHeHMn. 

Tewneparypa nnaBneHMJi: 103°C 
Rf/Si02, EE/CH3OH 20:1/ 0,3 
MS/DCI/176/M + H/. 
b) 

2-H-ByTMJi-3-//3-xjiop-2-MeTOKCMKap6oHMn-6eH30 
/b/ 

TMOct)eH-6-mi/MeTiiJi/-3H-MMMAa3o/4,5-b/nMpMAHH 
300 Mr 0.94 /MMonb/ CoeAUHGHUfl na 
npHMepa 1e/ n 175 Mr coeAt^HGHUfl m npuMepa 
4a/ nepeMeujMBaioT c 552 Mr K2CO3 b 10 Mn 

Pf^<t> B TGHeHUe 8 H npM KOMHaTHOM 

TeMneparype. KoHi^eHTpupyKDT Aocyxa ocTaroK, 
06pa6aTbiBaK)T EE, EE-pacTBop npOMbiBaiOT 
BOAOM, paaOaBJieHHbiM pacTBopoM KHSO4. 

HaCblU\eHHblM pscTBopoM NaHCOs M 

HacbiU4eHHbiM pacTBOpOM NaCI, sbicyiubiBaK)! 
HaA Na2S04 m KOHL(eHTpMpyK)T. XpoMarorpacpMfl 

Ha Si02 nocpeACTBOM EE/Hep 1:1 Aaer 130 wr 

MeneBoro coeAi^HeHMn b Bt^Ae nopoujKa 
cna6o->KejiToro i^Bera. 

TeMneparype nnaBneHUJi: 127 129 °C. 
Rf/Si02, EE/Hep 1:1/ 0.2 
MS/DCI/414/M + H/ 
c) 

2-H-ByTMji-3-//2-Kap6oKCM-3-xnop-6eH3o/b/TMO({)e 
H-6-nji/MeTMJi/-3H-HMMAa30/ 4,5-b/nMpMAMH 

117 Mr /0.28 MMOJib/ CoepjAue»vi^ m3 
npviMepa 4b/ bboa^t bo BaaMMOAePtciBMe no 
cnoco6y, yKaaaHHOMy b npMMepe Ih. DojiyMaKiT 
107 Mr ueneBoro coemnem^ b buiab nopoiuKa 
6ejioro L^Bera. 

TeMnepaiypa nnasneHMyi: > 260°C 
Rf/Si02. EE/CH3OH 2:1/ 0.3 

MS /FAB/ 400 /M + H/ 
ripMMep 5 

2-H-ByTnn-3-//3-Kap6oKCM-2-4)eHMn-MMMAa3o/ 
1 ,2-a/nkipMAHH-7 

Kn/-MeTMJi-3H-MMMAa3o/4,5-b/nMpMAMH 
a) 

2-n-ByTMn-3-//3-3TOKCHKap5oHMJi-2-ct)eHMn-MMMA 
330/1. 2/-a/ 

nMpMAMH-7-J4Jl/MeTV1/l/-3H-MMMAa30/4,5-b/nMpklAM 
H 

14eneBoe coeAHHeHne nonyMafor cx>rnacHO 
cnoco6y, yKaaaHHOMy b npkiMepe 4b, /m3 
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coeAviHeHMf^ npMMepoB 2C 4a/. 
MS /DCI/ 454 /M + H/ 
b/ 

2-H-ByTMn-3-//3-Kap6oKCM-2-4)eHMJi-MMMAa3o/1.2 

-a/nMpnAHH-7-Mn/ 

MeTiin/-3H-HMMAa3o/4,5-b/nMpkiAi^H 

Uejieaoe coeAHHeHne nonyMajOT cornacHO 
cnoco6y, yKaaaHHOMy b npwMepe Ih. /na 
coeAMHeHMfl nprnwepa 5a/. 

MS /FAB/ 426 /M + H/ 

npuMep 6 

2-H-ByTMn-3-//3-Kap6oKcn-2-4)eHMn-nMMAa3o/ 
1.2-a/nvipMMHAMH-7-M/i/-MeTMn/-3H-MMMAa3o/4.5- 

b/nupMAHH 
a) 

2-H-ByTHJi-3-//3-3TOKCMKap5oHHJi-2-cf)eHnn-MMMA 
330/1 .2-nMMpMMAMH-7-Mn/MeTMn-3H-MMViAa30/4,5 
-b/nnpnAHH 

3to coeAHHeHne nonynaK)! na coeAWHeHnf^ 
npMwepoB 3b /m 4a/ no cnoco6y npuMepa 4b/. 

MS /DCI/ 455 m + H/ 

b) 

2- H-ByTMn-3-//3-Kap6oKCM-2-ct)eHMn-MMMAa3o/1.2 
-a/nMpviMHAHH-7- 

vi;i/-MeTMJi/-3H-MMMAa3o/4.5-nMpMAMH 

Mejieaoe cxjeAHHenne nonyMaiOT m 
coeAi^HeHkin npkiMepa 6a cornacHO peaKi^MM 
BsanMOAeMCTBUJi, OHMcaHHOM B npuMBpe Ih. 

MS /FAB/ 427 /M + HI 

ripuMep 7. 

2-H-ByTMn-3-/2-/4-MeTMn<|>eH>in/-3-/ 1 H-rerpa 
3on-5-Mn/-tiMviAa3o/4,5-b/ 

nMpMAMHMn/-3H-MMMAa30/4,5-b/nMpMAMH 

a) 

2'4-MeTMii-4)eHHJi/-MMtiAa3o/4.5-a/nMpMAMH 

8,6 r (91,4 MMOJib) 2-AMMHonnpMAMHa n 7,7 
r (45,7 MOJib) xjiopMeTMji-n-TOJiMJiKeTOHa 
/nonyMeHHoro corjiacno Chem.lett. 1990. 
1125-1128/ nepeMeiiJkiBaioT b TeneHMe 45 mi^h 

npn TeMneparype 130°C. flocne aroro 
peaio^iioHHbiC^ pacTBop paaCasnfliOT c noMoii^bio 
CH2CI2, npoMbieaiOT boao^ \a nacbiiAenHbiM 
pacTBopoM NaCI, BbicyiunBafor HaA MgS04 m 
KOHqeHrpupyjor. XpoMaTorpacf)Hfl na 
SiO 2 nocpeAcraoM EE/Hep 4:1 1:1 Aaer 6,8 r 
Uejiesoro coeAi^HeHMn. 

TeMnepaiypa nnaereHMfl: 142 144 °C 

Rf/Si02/. EE/Hep 1:1/ 0.2 

MS (DCI) 209 /M + H/ 

b/ 

3- <PopMMJi-2-/4-MeTi4n-4)eHiin/kiMMAa30/4.5-a/nki 
pkiAMH. 

21 MJl /0,27 MOJib/ flMcD B 60 mji 
CH 2CI2 npn 0°C CMeujMBawr c 3,6 mji POCI3, 
peaKi^t^oHHbiM pacrBOp noMeujUBaiOT b reneHMe 
30 MUHyr npn KOMnarHoC^ TeMneparype, n npn 
0 °C npMKanbiBafor pacTBop 6.8 r /32,7 MMOJib/ 
coeAMHeHMJi M3 npMMepa 7a/ coeAHHeHnw na 
npi^Mepa 7a/. Mepea 2 h nepeMeujkiBaHUfl npvi 

60 oc ocymecTBJifliOT KOHi^eHTpupOBaHne, 
' ocraiOK CMeuiMBaiOT c pacrBopoM 20 r NaOH b 
200 MJl H2O, nepeMeiuMBajoT b reMeHne 1 m npw 
TeMneparype KuneHMfl c o6paTHbiM 

XOJIOAl^JIbHMKOM M OTCaCblBaiOT ocaAOK, 

BbinaBLUkiA nocne 0)cna)t<AeHkin na jieA^HoC) 
6aHe. nepeKpucranjiMaai^Ma na aranojia Aaer 
5.5 r uenesoro coeAHHehnn. 

TeMneparypa nn3BJieHMfl: 168-171 °C 

Rf/Si02. EE/Hep 8:2/0.4 

MS /DCI/ 237/ M + H/ 

3-OKCMMMHO-2-/4-MeTMn-4)eHnn/-kiMMAa30/4.5-a/ 
ni/ipMAkiH 
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2 r /8.47 MMonb/ CoeAHHeHWfl npMMepa 7b/ b 
30 M/i MeraHOJia CMemnBaioT c pacreopoM 883 
Mr ruflpoKcunawMH ruApoxjiopnAa n 1,04 u 
ai^eraTa HarpuR b 65 wn boaw. PeaKL^noHHbiM 
pacTBop nepeMeujMBaiOT b reneHHe 5 h npn 
KOMHaiHOH TeMneparype m 1 m npM Tewneparype 
KuneHkifl c o6paTHbiM xonoAM/ibHMKOM. MeiaHon 
VAanfliOT b porauMOHHOM ncnapMre/ie, aareM 
paadaBJifliOT boaq(4. m BbtnaBuiH^ nocne 
oxjia?KaeHkiR ocaAOK OTcacbiaaioT. flocne 
BbicytuMBaHMA HdA P2O5 B Bbicx)KOM BaicyyMe 
nojiyMSioT 2,04 r i^eneBoro coeAviHeHHA. 
TeMneparypa nnaBfieHMn: 202-206 °C 

Rf/Si02. EE/Hep 1:1/ 0.3 

MS /DCI/ 252 /M + H/ 

d/ 

/3-t4naH0-2-/4-MeTM/i-cj5eHMn/MMMAa30/4,5-a/nMp 

2.1 r /9,0 MMonb/ CoeA^tHeHHJ? m3 npuMepa 
7c/ npn oxna)KAeHMkt nbflOM bhocjit nopi^MJiM \a 
npM nepeMeoinBaHMM a 45 mji TMOHnnxnopHfla, m 
peaKLinoHHbifi pacTBop nepeMeiukiBaioT b 
Te^eHne 45 muh npn KOMHaiHOM TeMneparype. 
TMOHMfixnopMA ABa>KAbi orroHflioT m3 TOJiyona, 
ocraTOK o6pa6aTbiBa}OT EE, EE pacTBop 
npoMWBafOT HacbiineHHbiM pacTBopoM 
Na 2CO3 ki Hacbiu^eHNbiM pacreopoM NaCl. 

BblCyUJMBaiOT HaA MgS04 kl KOHL4eHTpMpyiOT. 

DepeicpMCTaji/iMaai^vin m3 Ai^^sonponMroBoro 
34>Hpa /EE p^aeT 1,9 r i^enesoro coeAMHeHMfl. 

Tewnepaiypa nnasneHMfl: 133 144 °C. 
Rf/Si02. EE/Hep 1 1/0,2 
MS /DCI/ 234 /M + H/ 
e) 

2-/4-5pOMMeTMJi-(|)eHMJT/-3-t4MaHO-MMMAa3o/4.5-a 

/nMpMAMH 

nonyneHne aroro coeAHHeHMJ? 
ocymecTBJifleTcyi no cnocoCy, yicaaaHHOMy b 
npuMSpe 1e. Ma 1,7 r coeAHHeHUfi na npuwepa 
7d nonynaioT 1,73 r i^ejieeoro cxDeAHHeHUfl. 

TeMneparypa n/iaBneHMfl: 182 186 °C. 

Rf/SI02. EE/Hep 1:1 0.2 

MS/SCl/ 312/314/M + H/ 

f/ 

2-H-5yTMJi-3-/3-miaH0-2-/4-MeTMnct)eHMJi/-MMMAa 
30/4, 5«a/ ni4piiAMHMJi/-3H 
MMMAa3o/4.5-b/nHpbiAMH 

L4ejieBoe coeAMHeHkie nonyMaioT lis 
coeAkiHeHMC^ npviMepoB 4a m 7e /b oooTBercTBMM 
CO cnoco6oM, yica3aHHbiM b npMMepe 4b/. 

Ms /DC!/ 407 /M + H/ 

2-H-5yTMn-3-/2-/4-MeTnn<t>eHMJi/-3-/1H-TeTpa30/i- 

5-Mn/kiMMAa30/4,5-a/ 

nMpMAMH(in//-3H-HMMAa3o/4,5-b/nbipMAMH 

210 MJI /0,51 MMO/lb/ CoeAHHeHMR M3 

npkiMepa 7f/ nepeMeiuMBaioT b 5 mji rojiyo/ia c 
308 MP TpMMeTkLn^i^HHa3MA^ b TeneHHe 3 ah npM 
TeMneparype mnenm c o6paTHbiM 
xonoAnribHUKOM. PeaKi^noHHwC^ paciBop 
paa6aBn«K5r 4 wn 3cf)Mpa n noc/ie Ao6aaneHneM 
7 Mil HacbiineHHoro paciBOpa KF m 0.2 mji 
pacrBopa HBF4 /50%/-Horo nepeMeujkiBatOT b 

reneHne 2 ah npn KOMHarHOt^ reMneparype. 
Paa6aBnfl{OT nocpeAcrBOM EE, c})MnbrpyKDT, 
orAeJiflK)T opraHMHecKyio cfjaay cfjunbrpara. 
npoMWBaioT c noMOii^bio H2O m HacbiiueHHoro 
pacTBopa NaCl BbicyiUMBaiOT HaA Na2S04 m 
KOHL(eHrpMpyioT. XpoMarorpactMifi Ha 
Si0 2 nocpeACTBOM EE/CH3OH 3:1 A^eT 110 Mr 

i4e/ieBoro coeAMHeHMSi. 
MS /FAB/ 450 /M + H/. 
npMMep 8. 
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2-H-6yTMn-1 -/2-/4-MeTMn4)eHMJT/-3-/l H-rerpa 
aofi-S-wi/- 

MMMAa3o/4,5-a/nvipMAMHMJT/-1H-6eH3MMMAa30Ji-7 
*Kap6oH0BaR KHcnora 

a) MerkijioBHii 3ct)bip 

2-/N-/H-n0HTaHOMJT/-3-i4MaHO-2-/4-MeTnn0eHM/i/M 
MMAa30-/4 , 5-a/n h pmam HMJi/-a MMHO-3-HMTpo-6eH3 

OC^HOf^ KMCnOTbl 

3to coeiAHHeHHe no/iyMaior Ma coeAMHeHH^. 
yKaaaHHbix b npMMepax Id m 7e/, b 
cooTBercTBMn CO cnoooCoM. npuBeAeHHbiM b 
npMMepe If/, flpn 3T0M mb 730 Mr/2,34 MMOJib/ 
cx>eAHHeHkifl na npHMepa 7e/ h 655 Mr /2.34 
MMOJib/ coeAi^HeHMfl M3 npuiMBpa Id/ nonyMaioT 
988 Mr ueneeoro coeAMHeHi^n. 

TeMneparypa njiaeneHMfl: 128 131 °C 
Rf/Si02. EE/Hep 8:2/ 0.3 
MS/DCI/ 512 /M + H/ 

b/ MermioBbiP^ ac^np 

2-H-6yrnn-1-/3-i4MaHO-2-/4-MerMn4)eHnn/-MMMAa3 
0/4, 5-a/nMpMAMHi4/T/-1 H-6eH3MMMAa30Ji-7-Kap6oH 

OBOM KMCJIOTW 

MeneBoe coeAMHeHMe no/ryMaior na 
coeAHHeHM« npMMepa 8a/ comacHo cnoco6y, 
yKaaaHHOMy b npMMepe 1g/. 

Rf/Si02. CH2CI2/CH3OH 95:5/ 0.2 

MS/DCI/ 464 /C + H/ 

c/ MerMJiOBbiC^ 3Ct)Mp 

2-H-6yrKn-1 -/2-/4-MermicpeHwn/-3-1 H-rerpaaoji- 
5-Mn/iiMMAa3o/4 .4-a/ 

niipMAMHMji/-1 H-6eH3iiMMAa30Ji-7 Kap6oHOBOM 

KMC/IOrbl 

157 Mr /0,34 MMOJib/ CoeA^neHMfl m3 
npMMepa 8b/ bboa^t bo BaaMMOAev^crBne no 
cnoco6y, yxaaaHHOMy b npkiMepy 7g/; nonyMaiOT 
88 Mr ueneBoro coeAMHenHn. 

TeMneparypa nxiaBJieHMn: 120-156 ^'C 
Rf/Si02. CH2CI2/CH2OH 8:2/ 0.3 
MS/FAB/ 507 /M + H/ 
d/ 

2-H- 5yr MJI- 1 -/2-/4-MeTMJi<t)eH MJ1/3-/H -rerpaaoji -5- 
n/i/-nMHAa30 

/4,5-a/nMpMAMH nn/ - 1 H -6eH 3 m mm Aa30Ji-7-Ka p6oHO 
Baa KMcnora 

UeneBoe coeAHHeHMe nonynaKDr na 
coeAHHeHMfl npMMepa 8b no cnoco6y, 
npuseAeHHOMy b npMMepe 1h/. 

Rf/Si02 CH2CI/CH3OH/CH3COOH/H2O 
20:15:2:4 0.8 ///1 MS/FAB/ 493 /M + H/ 

npMMep 9 

5.7-flnMerMJi-2-3rMn-3-/2-icap6oKCM-3-xnop-6 
eH3o/b/TMo4)eH-6-MJi/-MerMJi/3H-MMMAa3o/4,5-b/n 

MpMAMH 

a/ 

5 , 7 -flu Mer M J1-2-3T Mn-3-//3-xjiop-2-MeroKCM Ka p6o 

HH/i-6eH3o/b/ 

rMo4)eH-6-km/MeriiJi/3H-MMMAa3o/4.5-b/nMpHAviH 

500 Mr /2.8 MMonb/ 

5,7-flMMeTMn-2-3TMn-3H-MMMAa3o/i/4,5-b/ 
nnpHAt^Ha/M3BecTHoro M3 EP-A 400 974/ b 
arMocct3epe aproHa b 10 Min a6c. 
CMBiUMsaiOT CO 165 Mr NaH /50%-Hbia'; k 
peaKUMOHHOMy pacrsopy Mepe3 30 mmh 
nepeMeiuHBanvifl, Ao6aBnniOT 900 Mr /2,d 
MMOJib/ coeAt^HSHMn H3 npHMopa 4b/. H B 
reMBHMe 2 m nepsMeiuMBaiOT npn KOMHarHoif 
reMneparype. PeaKi^HOHHbii^ pacrsop 
CMeiuMBaior c boao^^. SKcrpanipyioT 
nocpeACTBOM EE, o6i>eAMHeHHbie EE-SKcrpaiabi 
npOMbiaaiOT boap^ m nacbiiAenHbiM pacraopOM 
NaCI, BbicyiuviBaior hsa MgS04 h 
KOHi^eHrpMpyKDT. XpOMarorpac|)M5i na SiO 2 c 
noMOU4bK) EE/CH3OH 15:1 Aaei" 700 Mr 
L^eneBoro coeAMHeHMfl. 
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Rf/SI02. EE/CH3 15:1/ 0.3 
MS/DCI/414/M + H/ 
b/ 

5,7-flMMeTMn-2-3TMn-3-//2-Kap6oKCM-3-xnop-6eH3 
o/b/TMO(t>eH-6-Mn-MeTMn/-3H-MMMAa30/4.5-b/nMpM 

AMH 

680 Mr /1.64 MMonb/ CoeflUHeHUfl 
npuwepa 9a npeBpaiMafOT comacHo cnoco6y. 
yKaaaHHOMy b npuMepe 1L nonynaiOT 570 Mr 
i^eneBoro coeAHHeHUfi. 

MS /DCI/ 400 /M + H/ 

ripuMep 10 

5. Z-A'^M eTnn-2-3TMji-3-//3-Kap6oKCM-2-4)eHMn 
-HMMfla3o/1 ,2-a/ 

nMpMAMH-7-M/l/MeTMJT/-3H-MMMfla30/4,5-b/nMpMflM 
H 

a/ 

6,7-AMMeTMn-2-3TiiJi-3-//3-3TOKCMKap6oHMn-2-c|5e 
Hun-kiMkiAaao 

/1,2-a/-nMpAMH-7-MJi/MeTnn/-3H-MMMAa3o/4.5-b/n 
kipiWlH 

rionyHeHMe 3Toro coeAHHeHM^i 
ocyu^ecTBrineTc;! aHajiorwiMHO yicaaaHHOMy b 
nptiuepe 9a. m3 

5,7-AMMeTMJi-2-3TMn-3H-MMMAa30 
/4,5-b/nMpMAMHa no/iyMaeTcn cor/iacHo EP-A 
400 974/ M coeAMHeHkifl 143 npMMepa 2c/. I/I3 280 
Mr /0,78 MMonb/ coeAMHeHMR M3 npi^Mepa 2c/ 
nojiynaioT 160 Mr LieneBoro coeAMHeHvin. 

Rf/Si02. EE / 0.2 

MS/FAB/ 454 /M + H/. 

b/ 

5 , 7-flMMeTnn-2-3TMn-3-//3-Kap6oKCM-2-4)eHnn-MM 
\Ajxa3oh ,2- a/ 

nMpMAMH-7-MJT/MeTMn/-3H-MMMAa3o/4,5-b/nnpMAH 

H 

LlejieBoe coeAHHenne nojiynaK)! na 
coeAHHeHUfl na npuMepa 10b/ no cnoco6y, 
yKasaHHOwy b npMMepe 1L/. 

MS /FAB/ 426 /M + H/ 

npMMep 1 1 

5J-flMMeTMn-2-3TMn-3-//2-/4-MeTMnct)eHMn/-3 
-/1 H-TeTpaaoji-S-nji/MMHAaao/ 
4,5-a/nnpMAMHMn/-3H-MMMAa30/4.5-b/niipMAMH 

a/ 

5,7-flnMeTMn-2-3TMJi-3-/3-i4MaHO-2-/4-MeTMnct)eH 
nji/nMHAaao/ 

4,5-a/nnpnAMHMn/-3H-MMMAa3o/4,5-b/nMpnAHH 
L4erieBoe coeAMHeHne nonyMaioT m 

5.7-AHMeTMn-2-3Tnn-3H-nMMAa30/4,5-b/nMpMAHH 

a/ nonyMaercii corjiacHO EP-A 400 974/ n 

coeAHHeHnq m3 npHwepa 7e/ 
MS/DCI/ 407 /M + H/ 
b/ 

5. 7-AnMeTnn-2-3TM/i-3-//2-/4-MeTM/i4)eHMJT/-3-/ 1H 

TeTpa3on-5-Mn/MMMAa3o/4,5-a/nMpMAMHnn/-3H-M 
MHAa3o/4.5-b/ni4pMAiiH 

Uexieaoe coeAviHeHne nonyMaKDT uta 
coeAi^HeHbifi m npuMepa 11a/ cornacHO 
cnoco6y, yKasaHHOMy b npi^Mepe 7g/. 

MS/FAB/ 450 /M + H/. 

npuMep 12 

3-//2'-AMkiHO3Tiin4}eHiiJi/Kap60HiijiaMMH0cyn 
b<t)OHMn-6M(t>eHMJi-4-Mn/-MeTMn/-5,7-AMMeTM/i-2- 

3Tltn-3H-14MMAa30/4,5-b/nMpMAHH 

a) Cynb(|>OHaMiiAo6poM6eH3on 
51.6 r (0,3 MOJib) O-EpoMaHkUikiHB B 
aTM0C(:t)epe aproHa AoOaBaB/inioyT k pacTBopy, 

COCTOflLl^eMy M3 100 MJI KOHL^eHTpHpOBaHHOH HCI 

M 30 MH nepfi\HOi^ yKcycHoi^ KMcnoTbi; npv\ 

TeMneparype 10*^0 npMKanbiBaK)T pacTBop 22.4r 
Hkirpkira b 30 mji boabi, m peaio^uioHHbif^ pacTBop 

nepeMeujMBaioT b TeneHMe 60 mmh npn -5°C. 
nojiyneHMbiM pacTBop npMKanbiBaK)T k 
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HacbiiAeHHOMy SO2 pacTBOpy 7 r CUCI2 x 2H2O 
M 0.5 r CuCI B 300 mji nep^HQ\^ yKcycHoi^ 
KucnoTbi. CMecb Hepea 60 mmh nepeMetunBaHUfl 
npn KOMHaiHoC^ TeMnepaiype BbijiMBawT b 
CMecb, cocTOfli^yK) na nbAa/BOAbi. aKCTpampyiOT 

3Cf)MpOM. 3C})MpHbie SKCTpaKTbl npOMblBaHDT 

Hacbii^eHHbiM pacTBopoM NaHCOa m boaom. 
BbicyujiiBaMDT HaA MgS04 m KOHi^eHTpMpyiOT. 
no/iyneHHoe cynb<t)opMJixnopMAHoe 
coeAMHeHkte b KonvmecTBe 67,8 r b 500 mji 
ai^eroHa, npi^ oxjia)KAeHkiM, cMemiiBaiOT c 300 
MJI KOHL^eHTpMpoBaHHoro dMMMaKa. nocjie 
yAajieHMfl ai^eroHa nonyMeHHyio cycneHamo 
pa36aBnfliOT boaoC^, BbiAeJiviBiiJiiecR tcpkicTaJinbi 
6ejioro L^aera oTcacbiBaiOT, npoMbiaaiOT H2O, m 
BbicyLUHBaiOT B BbicoKOM BaKyyMe. L4ejieBoe 
coeAMHeHkie 6e3 A^J1bHe(^UJe^^ ommctkm 
McnojibayiOT b cneAyiOLi^ev^ peaKL^kiki. 
b/ . 

2-N,N-A^MeTMjiaMbiHo4)opMMJicyjibct)OHaMkiAo6p 
OM6eHaoji 

0,236 Morib CoeAMHeHMJi na npuwepa 12a b 
150 MJI a6c. flMO c 40 Mfi 
N , N-AM MTi/inct)opMa m haah Mernna i^erajia 
nepeMetunBajoT b leMeHne 2 m npH KOMwaTHOfi 
TeMneparype. PeaKLtnoHHbiM pacTBop BbtnuBafOT 
b 200 Mn 5%-Horo pacTBopa NaHS04 co JibAOM 

/I: 1/. BbinaBUJUf^ ocaAOK OTcacbiBaiOT, 
npoMbiBaioT H2 m BbicyuuMBaiOT b BaKyyMe. 

riojiyMaioT 67 r i^enesoro coeAHHeHnn. 
Rf/Si02. EE/Hep 1:1/ 0.1 
MS/DCI/ 291 /M + N/ 
d 

4-MeTkui-6M4)eHviJi-2-N.N-AMMeT(4jiaMkiHoctx}pM 
kuicyjibctx3HaMMA 

K 1 1 r /37,9 MMOJib/ coBpymBum m3 npuMepa 
12b, 1 r TpM(|)eHMJict>occt)kiHa, 8 r Na2C03 b 150 

MJI Tonyona m 40 mji H2O Ao6aBJi«K)T. b 
aTMocct)epe aproHa, cHanajia 420 Mr 
Pd/OAC/2, a aareM 5,66 r 41,9 MMOJib 
/TonnnGopoHOBOM KUcnoTbi B 100 Mn sraHona. 

Tenepb KMn«T5?T b leMeHne 4 h, aareM 
KOHL^eHrpupyiOT m o6pa6arbiBaioT 500 wn EE m 
500 MJI H2O. 06pa3y}OLi^M(ic;i ocaAOK 
oTcpMJibipoBbiBaiOT, ki xapaKTepM3yior kbk 
i^ejieaoe coeAHHeHne. , EE-ct)a3y OTAejiflWT. 
BbicyujuBaioT HaA Na2S04, M KOHi^eHipupyioT. 
XpOMaTorpac()Mn Ha Si02 c noMOU|bio EE AaeT 

AajibHeMLuee KOJiUMecTBO t^enesoro 
coeAHHeHMn; 

06i4m{^ bwxoa: 7.6 r 

Rf/Sj02. EE/Hep 1:1/0.2 

MS /DCI/ 303 /M + H/. 
d/ 

4'-BpOMMeTMJi6Mc|)eHkiJi-2-N,N-AHMeTMnaMHHO-ct) 

opMMncyjibct)OHaMHA 

L4ejieBoe coeAMHOHMe nonynajor na 

coeAMHeHUfl 12 c /no cnoco6y npuMepa Ik/, flpn 

aroM na 3.8 r /13,5 MMonb/ coeAHHennfl 12 c 

ROJiyHaerca 1 ,2 r i^eneBoro coeAHHeHMfl. 

Rf/Si02. EE/Hep 2:1/0.2 

MS/DCI/ 381 /383/ M + H/ 
e/ 

5, 7-AHMeTMji-3-//2'-N . N-AHMeTMJiaMMHoc})opMnnc 

ynbc|)OHaAo6Mc})eHnn-4-Mji 

/-MeTMJi/-2-3Tnn-3H-MMMAa30-4:5-o/nMpMAMH 

L4ejieBoe coeAMHeHMe nojiyMaiOT m3 
coeAMHeHMn npuMepa 1 2d m 

5.7-AMMeTMJl-2-3TMJl-3H-MMMAa30/4,5-0/nMpMAMH 

a no cnoco6y npuMepa 9a. Ms 3.2 r coeAt^neHkin 
12d nojiynaioT 1,1 r MejieBoro coeAt^HeHiin; 

Rf/SI02. EE/CH3 10:1/0.2 

MS/FAB/: 476 /M + HI 
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/5.7-A»^MeTMn-2-3TM/i-3-//2'-cyjib4)OHaMMAo6M43e 
HMn-4-nn/MeTnn/ 3H-HMM/ia3o/4,5-b/nMpMAMH 
0.6 r /1 ,26 MMOJiba/ CoeflUHeHMfl H3 npuMepa 

12e /KVinflTflT/ C oOpaTHblM XOnOAM/lbHHKOM B 20 

MJi sraHona c 10 wn KOHL^eHTpupoeaHHoro 
pacTBopa HCI a leHeHne 45 mmh. SraHOJi 
yflajiflioT B BaKyyMe, Het^TpannayKDT 
nocpe^CTBOM HacbiU4eHHoro NaHCcSs, c 

noMou^bK) pacTBopa NaHS04 ycraHaanbiBaior 
pH npM6ni43MTenbHO 5-6 h SKcrparnpyioT 
nocpeACTBOM EE. EE-ct)a3y BbicyuiMeaiOT 
/Na 2SO4 M KOHi4eHTpMpyioT, npuneM nonynaiOT 

380 Mr L^eneBoro cxaeAMHeHHR. 
RF/Si02, EE/Hep 5:1/0.5 
MS/FAB/: 421 /M + HI. 

g/ 

5,7-/^MMeTMJl-2-3THn-3-//2'-3TOKCMKap60HMnaMMH 

ocyjibcf)OH Mn6MCt3eHMji-4-Mn/-MeTkin/-3 H-MMMAaa 

Q/4,5-b/nMpMAMH 

0.52 r /1 .2 MMOJib/ CoeA^HeHki» kt3 npt^Mepa 
12 f M 340 Mr K2CO3 B aTMOCct)epe aproMa b 10 
MJI 6e3BOAHoro P,M<t> BMecre 266 ur 72,4 MMOjib/ 
aTMJioBoro dct)iipa xjiopMypaBbbiHOM KMcnoTbi 

KMRflTflT C 06paTHblM XOJIOAVUlbHt^KOM B TeHeHVie 

3 M. riocne oxna^KA^HVifl ao KOMHaTHOf^ 
TeMneparypy CMeiUMBaioT c 10%-HbiM 
pacTBopoM NaHS04, aKcrpampytoT c noMou^bio 

EE M opraHviHecKyio dpazy BbicyiuHBafOT HaA 
MgS04. KoHL^eHTpHpoBaHMG M xpoMarorpacpvifi 

Ha Si02 c noMoi^bK) EE kbk anioaHTa Aaer 250 

MF i;e/ieBoro coeAHHeHUfl. 

Rf/Si02. EE/ 0,2 

MS/FAB/ 493 /M + H/ 

h/ 

3-//2'-AMMH03TMn(})eHHJl/Kap60HMJiaMMH0Cynb(t)0 

HMn-6McpeHHJi-4- 

Mn/MeTMn//-5, 7-AMMeTbUi-2-3TMfi-3H-MMMAa3o/4, 5 
-b/nkipMAMH 

80 Mr/0,16 MMOJib/ CoeAMHeHMfl m3 npwiMepa 
12g M 50 MKn c()eHMJi9TkiJiaMMHa KVinfiTflT c 
o6paTHbtM xojiOAMJibHMKOM B 5 MJ1 a6c. TOJiyojia 
B aTM0C(t)epe aproHa b reMeHvie 1.5 h. Hocne 
KOHL^eHTpMpoaaHvifl M xpoMaTorpact)MM Ha 
SiO 2 nocpeACTBOM EE/CH3OH 10: 1 noJiyHaioT 

70 MP L^ejiGBoro coeAMHeHMfl. nocne cyiuKi^ 
BbiMopaxcMBaHMeM, B BkiAe aMop4)Horo 
nopoLUKa, 

Rf/Si02. EE/CH2OH 10:1/ 0,4 

MS/FAB/ 568 /M + H/ 
npMMep 13 

3-//2'-/AMHHOMeTHJii^nKnoreKCMJi/-Kap6oHMJia 
M M Hocy Ji b4)OH Mji-6Mc|)eH nn-4-nn/-MeTMji/-5 , 7-am 
MeTMJi-2-3TMn-3H-nMMAa30/4,5-b/nMpMAMH 

L4eneBoe coeAi^HeHne nonynaK)! cornacHo 
cnoco6y npuwepa 12h us coeAnneHUfl m3 
npuMepa 12g n i^HKnoreKCMJiMeTHJiaMMHa; 
nojiyMBioT H3 80 Mr /0.1 6 MMOJib) coeAHHeHUfl m3 
npuMepa 12 g/ 90 Mr i^eneBoro coeAUHGHun 
nocne cyiUKM BbiMopaxMsaH^eM b BkiAe 
aMODcbHoro TseDAoro BemecTBa. 

Rf/Si02. EE 0.3 

MS/FAB/ 560 /M + H/ 
npMMep 14 

3-//2'-/jQHMeTMJinMJiaMviHO/Kap6oHMjiaMtiHOcy 
jibc(x)HMJi-6Hct)eHMJi-4-ifin/-MeTMn/ 
/5.7-AMMeTHin>2-3Tvui-3H-MMHAa30/4.5-b/nMptiAM 

H 

LlejieBoe coeAMHeHMe nojiyMatoT comacHo 
cnoco6y npi/iMepa 12h na coefifAHeHm m3 
npMMopa 12g/ m i|MKnoreKciiinMeTiijiaMMHa: 
nojiyMaioT m3 80 Mr/0,16 MMOJib/ coeAMHeHMfl M3 
npMMepa 12g 90 Mr i^ejieBoro coeAMHeHkin 
nocjie cyujKH BbiMopaxMBaHMeM b bma^ 
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aMop4)Horo iBepAoro seiAecrea. 
Rf/Si02. EE/ 0.3 
MS/FAB/ 560 /M + H/ 
npMMep 14 

3-//2-/AiiMeTi4nriMnaMviHo/Kap6oHiiinaMi4HOcy 

JlbC|)OHMJl-6MCt)eHMn-4-MJl/-6.7-AMMeTMJl-2-3TMJl-3 

H-HMHAa3d//4.5-b/nHpMAi^H 

L4ejieBoe coeA^HeHkie nanyMaK)T comacHO 
cnoco6y npMuepa 12h m3 ooeiAMHeHkin npMMepa 
12g VI Ai^ajuii/uiaMi'iHa. DojiyMaioT 60 Mr 
L^ejieBoro co^Ai^HeHMn M3 80 Mr/0,16 
MMOJib/coeAMHeHMn npMMepa 12g) b bmab 
aMop(})Horo TeepAoro Beu^ecTea. 

Rf/SiOa. EE/CH3OH 10:1/0.2 

MS/FAB/ 544 /M + H/ 
npMMep 1 5. 

3-//2'-/N. 

N-flManri MJiOKCM Ka p6oH Mfi-a MM Hocyji bCtX5HMn-6M 
ct)eHM;i-4-nn/MeTMJi/-5.7*AMMeTmi-2-3THJi-3H-HMM 
Aa3o/4 , 5-b/nM pMAM H 

100 Mr /0,23 MMOJib/ CoeAHHeHMfl M3 
npMMepa 12f /b 10 Mn a6c. flM<t> b aiMoccfDepe 
aproHa c 66 Mr /0,46 MMOJib/ K2CO3 m 57 Mr 
(0,47 MMOJib) ajinnrtoBoro 3ct)Mpa 

XJlOpwypaBbMHOi^ KUCJlOTbl KUnflTflT B TSMeHne 
45 MMH riOCJie KOHL^eHTpupOBaHMfl. 06pa60TKM 

EE. npOMbiBKH EE-ct)a3bJ nocpeACTBOM 10%-ro 
pacTBopa Na2HS04, BbicyiuviBaHkin /MgS04/ m 
xpoMaTorpact)MM Ha SiOs nocpeACTBOM EE 
nojiyMaioT 70 Mr i^e/ieBoro coeAMHeHMn nocne 

CyUIKH BblMOpa}KHBaHkieM. 

Rf/Si02. EE/ 0.6 

MS/FAB/ 589 /M + H/ 
ripuMep 16 

3-//2'-/N. 

N-fln6eH3nnoKcnKap6oHn/i/aMHHOcyjib4)OHMn-6M 
c|)eH Mn-4-nn/-5 , 7 -A^i MeTMJi-2-3Tmi-3 H-M M MA330/4 
,5-bynnpMAHH 

3to cosAHHeHne nonynaiOT cornacHO 
cnoco5y npuMepa 15 H3 coeAMHeHMjR npuMepa 
12f n 6eH3HJioBoro 3cfii/ipa xJiopMypaebUHOM 
KMcnoTbi. \Az 100 Mr /0,23 MMOJib/ coeAMHeHM« 
12f/ nonyMajoT 70 Mr uejieBoro coeAHHeHUfl. 

Rf/Si02, EE/ 0.2 

MS/FAB/ 689 /M + Hi 

ripuMep 1 7 

3-//2'-/UMKnoreKCi'ijiMeTOKCMKap6oHMJi/aMi4HO 

CyJlbCfXDHMn 

-6M4)eHMji/-4-nn/-5.7-AMMeTMJi-2-3TMn-MMMa3o/4. 
5-b/nMpHAMH 

LfeJieBoe coeAi^HeHMe nonyMaiOT ms 
coeAMHeHHfl npMMepa 12f vi 
L^MKnoreKCMJiMeTkinoaoro 3ct)i4pa 
xnopMypaebMHof^ KMCJioTbi no cnoco6y npviMepa 
1 5. npMHeM aMMA m 34>i<ip McnojibsyioT OAHaKO b 

3KBMMOJ151pHOM COOTHOlUeHMII. 

Rf/SiC3^; MeTMJi-TpeT.-6yTM/ioBbiM 3(|)Mp/ 0.2 
MS/FAB/, 561 /M + HI 
npMMep 18 

5.7-MeTMJ1-2-3TMJ1-3-//2'-3TMJ1OKCMKap60HliJl/a 

MMHOcyjib4)OHMn-6M4)eHViJi-4-»in/MeTtin/-3H-MMM 

a3o/4 , 5-b/ n m pmamh 

Uejiesoe coeAnneHMe nonywaioT m3 
coeAHHeHUfl npMMepa 12 m 3TnnoBoro 3ct)npa 
xjiopMypaBbMHOM KUCJlOTbl no cnoco6y npuMepa 
17. 

Rf/Si02. EE/ 0.2 
MS/FBA/ 493 /M + Hi 
DpMMep 19 

2-H-5yTKn- 1 -//2*-3TOKCMicap6oH unaM MHOcyjib 
4)OHMn-6M4)eHMJi-4-Mn/MeTnn-1H-5eH3MMMa3Qn- 
7-Kap6oHOBafl KMcnoTa 

a/ MeTunoBbifl 3<})Mp 

2>/N-/H-neHTaHOMji/-2'-N,N-AHMeTHnaMMHo4>opM 
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Mjicynb(t)OHaMMAO-6Mct)eHwn-4-kui/ 

MeTMJl//aMMHO-3-Hl1TpO-6eH30MHOjl KMOlOTbl 

7,9 r/28,2 MMonb/ CoeaMHeHun na npMMepa 
1d nepeMeiUMBaiOT c 10,7 r /28,2 mmojib/ 
coeAMHeHMfl M3 npnuepa 12 d m 11.7 r /84,6 
MMOJib/ K2CO3 B 200 MJi a6c. flM(t> B leMeHMe 

24 <^ npM KOMHaTHOM TewnepaType. Flocne aroro 
KOHi^eHTpupyjoT flocyxa, ocTaroK o6pa6aTbiBaiOT 
EE. EE-pacTBop rpn^Kflbi npoMbiBaiOT c 
noMOLi^bio H2O, 1 paa pacTBopoM 

KHSO4 /25%-HblM/ OAHOKpaTHO HaCblL14eHHblM 

pacTBopoM NaHCOs ki ofxm pas HacbiiMeHHbiM 
pacTBopoM NaCI. BbicyiukiBaiOT HaA MgS04 m 
KOHL^eHTpuipyioT. MacjiRHMCTbif^ ocTaroK p^aer 
nocne KpMcrajinMsaL^Mbi via EE/ 
AviM3onponbinoBbit^ 3ct)Mp, 7.9 i^eneBoro 
coeAHHeHnq. XpoiwaTorpa^nfl 
KOHi^eHTpupOBaHHoro MaroMHoro pacTBopa Ha 
Si02 c noMou^bK) H-renraH /EE (2/3) Aser eu^e 
2,54 r L^eneBoro coeflUHeHUfl. 

TeiwnepaTypa nnaBJieHnw: 148 152 °C. 

Rf/Si02, H-renxaH /EE 2:8/ 0,33 

MS /FAB/ 581 /M + H/ 

b/ MeTMflOBblft 3ct)Mp 

2-/N-/H-neHTaHonn/-//2'-N,N-AHMeTM/iaMMHo4)op 
MMncynbc]30HaMMAo-6kict)eHMn-4-MJi/ 
MeTHn/aMMH0/-3-aMkiH0-6eH3OkiH0M laicnoTbi 

10,4 r /17.9 MMO/ib/ CoeAMHeHMfl m3 npHMepa 
19a TMAPMpyioT B 800 mji MeraHona b reMeHvie 3 
M B npMcyTCTBMM HMKejifl PeHSfl. KarannaaTop 

OTCpMJIbTpOBblBaiOT, CpbUlbTpaT KOHL^eHTpupyiOT 
AOCyxa. OCTarOK BblCyUJMBaiOT B BbtCOKOM 

BaicyyMe. nonyHaK)T 9.9 r i^eneBoro coemneHm 
B BHAe aMopc|)HOM neHbi. 

Rf /Si02. CH2CI2/CH3OH 95:5/ 0,3 

MS /FAB/ 551 /M + H/ 

C/ MeTHflOBblCl 3Ct)Mp 

2-H-6yTnn-1-//2'-cyribct)OHaMMAo5nct)eHMn-4-M/i/M 
eTMn/-1 H-5eH3MMHAa30Ji -7-Kap6oHOBOM 

KUCnOTbl 

9.8 r /1 7.8 MMorib/ CoeAMHeHna na npuwepa 
19h nepeMeiiJUBafOT b 180 m/i MeiaHona c 90 Mn 
KOHI4eHTpHpOBaHHOi^ conflHoC^ KUCnOTbl B 

TeneHne 3 M npn reMneparype KuneHnyi c 
o6paTHbiM xonoAnribHUKOM. PacTBopmenb 
BbinapuBaioT, b ocTaBLueMCfl paciBOpe 
ycraHaBJiMBatoT c noMoi^bio 6H pacTsopa NaOH 
pH npn6nn3HTenbHO 5-6, BOAHbit^ pacTBop 
Tpn>KAbi SKCTparnpyioT nocpeflCTBOM CH2CI2, 
o6-beAHHeHHbie opraHUMecKne cfiasbi 
npoMbiBaioT Hacbiu^eHHbiM pacTBopoM NaCI \A 
BbicyujMBaKJT HSA MgS04. DepeKpiicraiinkiaaMt^n 

M3 EE pjaej 8,16 r uenesoro coeAi^HeHMn b bma^ 
KpMCTarmoB 6ejioro i^Bera. 

TewnepaTypa njiaejieHUfl: 192 195 °C 
Rf/Si02, EE/H renraH 8:2/ 0,38 
MS/FAB/ 478 /M + H/ 

AnbiepHaTMBHO i^eneBoe coeAHHewne 
nonynaioT raioKe m3 coeAHHeHUfl npMMepa 19a 
no 3TOM cnoco6y. flpn otom nojiyMajOT m 100 wr 
/0,19 MMOJib/ coeAMHeHUfl m3 19a 60 Mr 
Uenesoro coeflUHeHUfl. 

d/ MernnoBbiCi 3ct)np 

2-H-6yTiiji-1-//2'-AMMeTMr!aMHHo4)opMnncy/ibct)o 
HaMMAo-6Mc})eHMn-4-Mn/MeTMji/-1H-6eH3MMMa30Ji 

-7-Kap60HOBOM KUCJlOTbl 

150 Mr /0,18 MMOJib/ CoeAUHGHMfl M3 

npuMepa 19b b aTMoccf)epe aproHa b 10 mji 
cMecu n3onponaHon /EE/ /1:1/ c 10 mji 
Hacbiu^eHHoro HCI EE-pacTBOpa ocraBJifliOT 

CT0«Tb B TeMGHUe HOMM npH KOMHaTHOM 

TeMnepaiype. KoHi^eHTpupyioT, ocTaroK 
06pa6aTbiBaK)T CH2CI2. CH2Cl2-ct)a3y 



npOMblBaiOT HaCbllAeHHbIM pacTBopoM 
Na2C03 BOPpi^ M HaCbilAeHHbIM pacTBopoM 

NaCI M BbicyujMBaiOT Ha MgS04. 
KoHi^eHTpupoBaHne m cyiuKa b BbicoKOM saKyyMe 
^ Aaer 138 Mr qeneBoro coeA^HeHvi^i b bmas 
aMopc^DHof^ neHbi 

Rf/SI02. CH2CI/CH3OH 95:5/ 0.5 
MS /FAB/ 533 /M + Hi 

e/ MeTM/iOBbiC^ scpvip 

2-n-6yTivi-1-//2'-3TOKCMKap6oHM;iaMMHOcynbct)OH 
10 Mn6M4)eHWJi-4-Mji/-1 H-6eH3MMMa3on-7-Kap6oHOB 

of) KMCnOTbl 

3,25 r /6,81 MMO/ib/ Coep,meHv\n m3 npMMepa 
19 c M 1 70 MJI /1 ,36 MMOJiH/ DMAP B 12 wn a6c. 

nMpMAMHa B aTMocctiepe aproHa npM O^C 
CMeuiMBaiOT c 1,53 r /13,6 MMOJib/ iper. 
-6yTMjiaTa Kanun m Mepea 10 mmh 
nepeMOLUkiBaHVi^i npki joi^ )Ke reMneparype 
CMeuj{4Baior c 0,65 mji /6, 61 MMO/ib/ dTM/iOBoro 

GCpMpa XJlOpMypaBbMHOi^ KMCJlOTbl. 

riepeMeiunBafOT b TeneHne hohm npn KOMHarHOM 
reMneparype. Docjie aroro b pacrBope npn 
oxna>KAeHMM nbAow ycraHaBnusajor Kucjiyio 
peaKL\MK) c noMOLMbK) 25% -ro pacrBopa 
KHSO4 n MHoroKpaTHoro SKcrparnpyrar c 

noMOLL^bio EE. 06"beAMHeHHbie opraHUMecKne 
cfjasbi npoMbiBaJor Hacbiu^eHHbiM pacrBopoM 
25 NaCI, BbicyiunBaHDr HaA MgS04 m 
KOHueHrpupyior. XpoMarorpact)n« Ha 
SiO 2 nocpeAcrBOM 

CH 2CI2/CH3OH/NH3 9:1:0.1/ Aaer 1.8 r 
L^eneBoro coeAHHeHMn e bmag aMopcJ^Hoii neHbi. 
30 Rf/SiQ2; CH2CI2/ CH3OH/CH3COOH 9:1:0.2/ 
0.71 

MS /FAB/ 550 /M + H/ 
f/ 

2-N-ByTHJi-1-//2'-3TOKCMKap5oHHJiaMHHocynbct)OH 
nn-6Mct)eHHJi-4-Mn/MerMn/-1H-6eH3MMMMAa30Ji-7- 
35 Kap6oHOBa« Kucnora 

rionyMeHne uejiesoro cx)eAMHeHM?i us 
coeAHHennyi npuwepa 19e ocyi4ecTBJi«eTCfl no 
cnocoSy, yKaaaHHOMy b npuMepe 1h. 

Rf/Si02. CH2CI2/CH3OH/CH3COOH 9:1:0.2/ 

MS /FAB/ 536 /M + H/ 
ripuMep 20 

2-H-ByTMji-1-//2'-H-nponiinaMHHOKap6oHMnaM 
MHOcy;ib4)OHmi-6ncf)eHMn-4-Mn/MeTmi/-1H-6eH3M 
MHAa3on-7-Kap6oHOBafl Kucnora 
4S a/ MervuioBbtt^ 3C()Mp 

2-H-6yrMn-1-//2'-H-nponMnaMMHOKap6oHMnaMMHo 
cyjib(t)0HMJi-GMct)eHMn-4-nJi/ 

MeTMn/-1 H-6eH3HMMa30Jl-7-Kap6OHOBOM KHOlOTbl 

100 Mr /0.21 MMOJib/ Coepy[»eHm Ma 
npuMepa 19 c b 8 Mil a6c. ai^eroHa c 90 Mr 

50 /O.6 MMOJlb/ K2CO3 B 24 MKn /0,25 MMonb/ 

H-nponMJiM30L^MaHara b reMenne 2 m KMnsrflT c 
o6paTHbiM xojioAv^bHMKOM. flocne oxjia}KAeHk)n 
B pacraope b pe3ynbrare AoOaBJieHun 2 NHCI 
ycraHaBJiMBaior pH npnejinanTejibHO 1, ui 
MHoroKpaTHo aKcrpampyiOT nocpeACTBOM 
CH 2CI2- OS'beAMHeHHbie opraHvmecKMe ct)aabi 
npoMbiBatoT OAMH paa c noMoinbio H2O m oahh 
pa3 Hacbii^eHHbiM pacrBOpOM NaCI. 
BbicymnBajor naA MgS04 m KOHi^eHrpupytor. 

nepeKpucrajiJiMaai^Mfl na EE p^er 107 Mr 
60 i^eneBoro coeAMHeHMn. 

TeMneparypa nnaBJieHUB: 150-152 ^C. 
Rf/SiP2; CH2CI2/CH3OI-I/NH3 9:1:0.2/ 0.24 
MS /FAB/ 563 /M + H/. 
b/ 

2-H-5yTMn-1-//2'-n-nponMjiaMMHOKap6oHMjiaMkiHO 

Cy/lb4)0HMn-6MCt)eHMn/-4-MJl/MeTMJT/-1H'6eH3HMM 
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fta3on-7-Kap6oHOBafl Kucnora 

Ue/ieeoe coep^neme nonyMaioT m3 
coefli^HeHMfl M3 npMMepa 20a no cncx:o6y, 
yKaaaHHOMy b npMMepe 1h. Ma 38 Mr /0.07 
MMOJifcs/ coeflMHeHMfl npuMepa 20 a no/iyMawT 30 
Mr i4ejieBoro coefXAHeHm b bi^a^ aMopcpHOk^ 
neHW. 

Rf /SiOz CHaCla/CHaOH/CHaCOOH 9:1:0.2/ 

0.2 

MS /FAB/ 549 /M + Hi 
flpMMep 21 

2-H-ByrMJi-1-//2'-M3onponHnaMMHOKap6oHMna 
MMHCK:y;ib(t)OHMri-6M(t)eHiin-4-Mn/MeTbin/-1H-6eH3 
MMMAa3Q/i-7-Kap6oHOBa5{ KMcnora 

206 Mr /0,38 MMOJib/ CoeA^HeHMR m3 
npuMepa 19e a 50 mji TOJiyojia bboa^t bo 
BsanMOAef^cTBHe c 5 mji M3onponi4JiaMMHa b 

TeneHne 8 m b asTOKnase npn reMnepaiype 

80 °C. PeaKL^MOHHblM paCTBOp KOHl4eHTpMpyiOT, a 

ocTaioK xpoMaTorpa(t)npyK)T hb Si02 c 

noMoi^bfo CH2CI2/CH3OH/ 95:5/. llojiyMaiOT 38 

Mr L^eneBoro coeAt^HeHtin b bmao aMopdpnoiA 
neHbi. 

Rf/Si02, CH2CI2/CH3OH/CH3COOH 9:1:0,2/ 
0.35 

Ms /FAB/ 549 /M + H/ 
□pMMep 22 

2-H-EyTiin-1-//2'-ajiJiMfiaMkiHOKap6oHMJiaMMH 
cx:yjibcf»HM/i-6M<t)eHMn-4-MJi/-MeTi4ji/-1 H-6eH3MM 
Ma3on>7-Kap6oHOBan mcnoia 

Bl Meri^noBbif) 3ct)kip 

2-H-6yTMn- 1 -//2'-annMjiaMbiHOKap6oHiuiaMMHOcy 
nb4>oHMn>6i4oc)^eHMn-4-vin/-MeTMn-1H-6eH3MMHa 
3on-7-icap6oHOBoiH KMcnoTbi 

L4eneBoe coeA^HeHiie 
coefx\AHeHm m npuiMepa 19 
npuMepa 20 a npM 
anniinH30L^MaHaTa BMecro 
H-nponnjiMsoquaHaTa. Us 150 Mr /0,31 MMOJib/ 
coeAi^HeHM« us npuwepa 19c nonyMajoT 136 wr 
i4eneBoro coeAvtHeHnfl. 

TeMneparypa nnaB/ieHW^; 142 145 °C. 
Rf/Si02, CH2CI2/CH3OH/NH3 9:1:0.2/ 0,19 
MS/FAB /561/ M + H/ 
b/ 

2-H-ByTMjn-1-//2-ajinMnaMMHOKap6oHMJiaMMHOcy 

JlbCt)OHMJl-6MC})eHMJl-4-MJT/ 

MeTMn-1H-6eH3MMMAa3on-7-jcap6oHOBafl 
KMcnora 

nonyneHne 3Toro coeAMHeHna 
ocyu^ecTBnfleTCfi no cnoco6y npMMepa 1h h h3 
123 Mr /0.22 MMOJib/ coeA^HeHvin \az 22 a 
nonyHaiOT 73 Mr ueneBoro coeAMHeHMR. 

TeMneparypa nnaB/ieHMa: 220 °C 

Rf/Si02. CH2CI2/CH3OH/CH3COOH 9:1:0.2/ 

0.35 

MS /FAB/ 547 /M + H/ 
(IpuMep 23 

2-H-5yTMn-1-//2'-3TMJiaMHHOKap6oHHJiaMMHOc 
yjib0oHMJi-4-MJi/-MeTnn/-1 H-6eH3MMMAa30Ji-7-Ka 
p6oHOBafl KMcnoTa 

a/ MBTHnOBblM 3CpMp 

2-n-6yTMrj-1-//2'-3TMnaMHHOKap6oHMJiaMMHOcynb 
ct)OH nn-6nct)eH nn-4-nji/ 
-MeTnn/-1H-6eH3MMMAa3on-7-Kap6oHOBOM 

KUCJlOTbl 

LlejieBoe coeAHHBHue nonyMaiOT m3 
coeAMHeHHfl, yKaaaHHoro b npkiMepe 19c. nyieM 
B3abiMOAe(icTBMn c 3TkLnM30L4MaHaTOM no 
cnoco6y npMMepa 20 a. 

TeMneparypa rmaBneHMfl: 182°C. 

Rf/Si02. CH2CI2/CH3OH/NH3 9:1:0.2/ 0.22 

MS /FAB/ 549 /M + H/ 

b/ 



nonyHaioT m3 
c no cnocoSy 

npHMBHeHMM 
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2-H-5yrMn-1-//2-3rMnaMMHOKap6oHnnaMMHOcyjib 
(t)OHnn-6nct)eHMn-4-M/i/Mernn/-1H-6eH3HMMAa30 
n-7-Kap6oHOBafl KucnoTa 

3to coeAHHeHne nonyMawr H3 coeAHHeHUfi 
M3 npMMepa 23 a no cnocoCy. npviBeAeHHOMy b 
npkiMepe 1h. 

TeMneparypa nnasjieHi/ifl: > 220°C 
Rf/Si02, CH2CI2/CH3COOH 9:1:0,2/ 0.36 

MS/FAB/ 535 /M + H/ 
npMMep 24 

2-n-ByTi«ui-1-//2'-iAMKnonponMnMeTMnaMMH6Ka 
p6oHMnaMi4HOcyjib4x3HkiJi 
-6Mc|)eHMJi-4-Mn/MeTMn-1 H-6eH3HMMAa3on-7-Kap 
CoHOBan Kvicnora 

a/ MeTMHOBbiC^ 9c})Mp 

2-n-6yri<iJi-1-//2'-L^MKnonponkmMert>uiaMi/iHOKap6o 

HMJiaMMHOCynbCtOHMJI 

-6MC})eHMJl-4-l4JT/MeTMJl-1 H-6eH3MMMAa3onr7-Kap 
6OHOBOM KUCJlOTbl 

139 TM /0.29 MMOJib/ CoeAHHeHMfl ms 
npMMepa 19c/ b arMoccjDepe aproHa b 2 wn a6c. 
flMCO c 35 Mr /0,88 MMOJib/ M3MejibMeHHoro B 
nopoLiJOK NaCH M 67 Mr /0.32 MMOJib/ 
2,2,2-Tpi/ixJiopo-N-L\MKnonponnjiMeTMJi-ai4eTaMM 
Aa /nojiyHeHHoro M3 i4MKnonponi4JiMernjiaMHHa n 
rpMXJicpauernnxjiopufla/nepeMeiiJUBaior b 

reneHi-ie 30 muh npui 80°C. PeaKi^noHHbif^ 
pacrBop BbiJinBaKDT Ha neA, noAKMCJiRfor c 
noMOLi^bK) 2h HCI h BbinaBtunvi ocaAOK 
OTcacbiBaHDT. riocjie nepeKpMCTannn3a 141/11/1 m3 
EE nojiynaiOT 69 Mr ueneeoro coeAMHeHMn. 

TeMneparypa RJiaBJieHHn: 158-161 
Rf/SI02, H-renraH/EE/ 2:8/ 0,23 
MS /FAB/ 575 /M + H/ 
b/ 

2-n-ByTwn-1-//2'-i\MKnonponMJiMerMnaMkiHOKap6o 

HI/IJiaMk1HOCyJlbCt>OHMJ1 

-6iict}eHMJi-4-MJi/MeTviJi-1 H-6eH3iiMkiAa30Ji-7-Kap 
6oHOBafl KMcnora 

UejiGBoe coeA^HeHkie 
coeAMHeHtin npMMepa 24 a 
yKaaaHHOMy b npMMepe 1h. 

TeMneparypa nnaBnennfl: 234 236 °C 
Rf/Si02, CH2CI2/CH3OH/CH3COOH 9:1:0.2/ 



nojiynafOT m3 
no cnoco6y. 



40 0,28 



MS /FAB/ 561 /M + HI. 
npMMep 25 

2-H-ByTMJi-3-//2'-3roKCMKap6oHnnaMHHOcyjib 
ct)OHMji-6MC|3eHMJi-4-Mn/MerM/i-3H-MMivia30-/4,5-b 
/ /5.4-b/-nMpMAMH 

a/ 2-H-ByTMn-3-//2'-N, 

N-AMMeTMJiaMMHOCpOpMHriCyjlbCfXJHaMtlAO 

-6 M(t>eHMn-4-i4n/Mer Mn/-3H-MMMAa30-/4 . 5-b/ 
/5.4-b/-nMpMAHH 

l4eJieBoe . coeAi^HeHkie nojiynaior m 
coeAMHeHkiiii. yKasaHHbix b nptiMepax 4 a m 12 d 
no cnoco6y. onucaHHOMy b npwMepe 4 b. 
OMMCTKa ocyiAecrBJiflercR nyreM 
xpoMarorpact)MM na Si02 c noMOiAbK) EE/CH3OH 

20:1 KaK pacTBopHTCJiP m KpiicTanjii43ai4MM m 
EE/AMM3onponMnoBoro aclDMpa. TeMneparypa 

nnasneHMq; 205-211 "C. 

Rf/Si02. EE/CH3OH 20:1/0,15 

MS /FAB/ 476 /M + HI 
b/ 

2-H- Byr I/IJ1-3-//2 '-cy ji b4)OHaM HAo6nct)eHHji-4-Mn/M 
erMJi-3H-MMMAa30 /4,5-b/ / /5,4-b/-nMpMAHH 

3ro coeAHHeHne nojiynaior H3 coeAHHeHUfl 
npMMepa 25 a no cnoco6y npMwepa 19 c m 
xpoMarorpact)Meti Ha SiC^ c noMou^b>io 

EE/CH 3OH 20:1 KaK pacTBopHrenR. 
Rf/SI02. EE/CH3OH 20:1/0.39 
MS /FAB/ 421 /M + H/ 
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c/ 2-H-5yTMJi-3-//2' 
-9TOKCMKap6oHvincyjibc|}OHkm-6Mct)eHii;i-4-MJi/ 
MeTMJi-3H-MMMAa3o/4,5-b/ / /5,4-b/ mpvi^m 

1 r /2.38 MMOJib/ CoeAMHeHkin us npMMepa 
25b/ B aTM0c4)epe aproHa b 25 m/i a6G. 
AkiMeTOKCMdTaHa c 1 r aicTMBMpoBaHHoro /cyujKa 

B BbicoKOM BaKyyMe npn 150°C 3 m/ 
MOJieKyjiHpHoro cura 4 *> , 0.66 r K2CO3 v\ 232 

MKH aTMjioBoro 3ct3i^pa xnopMypaBbUHoC^ 
KMcnoTbi KkinnrnT c o6paTHbiM xonoanjibHuiKOM b 
TeHGHMe 6 H. rtocne oxna>KAeHkifl CMenjuBaioT co 
100 Mji 10%-ro pacTBopa KH2PO4/PH 

npM6jlM3MTenbHO 4/, TpM)Kflbl SKCTparnpyKDT c 
noMoiii,bK) EE, o6"beAHHeHHbie EE SKcrpaKTbi 
BblCyLIII/IBaKDT HaA Na2S04 n KOHi^eHTpupyiOT. 
XpoMaiorpacJanfl Ha SiOa/EE/CHaOH 20:1/ AasT 
0.5 r ueneBoro coeAMHeHMP. 

TeMnepaxypa nnaaneHMfl: 172°C 
Rf/Si02. EE/CH3OH 20:1/ 0,3 

MS/FAB/ 493 /M + H/ 
ripkiMep 26 

2-H-ByTMn-3-//2'-M3onponMnaMMHOKap6oHnna 
MMHocynbc|)OHMn 

-6M0eHMn-4-Mn/MeTMJi/-3H-MMMAa3O/4,5-b/ / 

/5.4-b/nMpMflMH 

Llenesoe coeAHHeHne no/iyHarar na 100 wr 
/0,2 MMonb/ coeAMHeHUfl us nprnwepa 25 c noc/ie 

KUnSHeHMH 06paTHblM XOJlOAHJlbHUKOM B 

TeneHne 3 m c 209 mkh /2.44 Mwo/ib/ 
M3onponM;iaMHHa b 5 wn rojiyona, 
KOHLieHTpupoBaHMfl \A xpoMaiorpacfjuM Ha 
SiO 2 (EE) c BbixoAOM 45 wr. 

TeMnepajypa nnaBneHUfl: 113-114°C 
Rf/Si02. EE/CH3OH 20:1/ 0.36 
Ms /FAB/ 506 /M + H/ 
dpiiMep 27 

2-H-ByTMJi-3-//2'-anjiMJiaMMHOKap6oHVUicynb 
c}}OHMn-6M4)eHMn-4-nn-/MeTMn-3H-MMMAa30/4,5-b 
/ / /5,4-b/nkipMAMH 

1- leneBoe coeA^HeHMe nonynaK)? nyreivi 
B3ai4MOAef^cTBi4fl coeAMHeHMfl. npkiMepa 25 b/ c 
a/uiMJiMsoL^MaHaTOM SHanorMMHo cnoco6y, 
oniicaHHOMy b npMMepe 20 a. 

TeMneparypa nnaB/ieHMj?: 121 °C 
Rf/Si02. EE/CH3OH 20:1/ 0,26 
MS/FAB/ 504 /M + H/ 
ripuMep 28 

2- H-ByTMn-3-[/2'-H-nponn;iaMMHOKap6oHMnaM 

MHocyjib(^OHnn-6ncf)eHMn-4-M/i/-MeTMn]-3H-MMHA 
a30-/4,5-b/ / /5,4-b/ nupnAMH 

150 Mr /0.3 MMorib/ coeAHHennfl npniwepa 
25c/ b 5 MJi To;iyojia c 295 mkh /3,6 MMOJib/ 
H-nponnjiawMHa KunjiTflT c o6paTHbiM 
xonoAnnbHMKOM B TeneHne 3 h. 

Ocyi4ecTBnj?K)T KOHi^eHTpupoBaHne m 
ocraioK noABepraiOT xpoMaTorpact)nn na 
SiO 2 /EE/. rionyMaiOT 90 Mr L^eneBoro 
coeAMHeHuin. 

Tewneparypa njiaaneHMfl: 137 138°C. 
Rf/Si02. EE/ 0.2 

MS /FAB/ 506/ M + H/ 
dpuMep 29 

2-H-ByTnn-3-//2'-6eH3MnoKCMKap6oHMnaMMHO 
cyribct)OHkiji-6Mct)eHMri-4-i/iri/MeTMri-3H-MMkiAa30/i 
-/4,5-b/ / /5,4-b/ nupkiAHH 

UejieBoe coeAHHeHne nony^afOT us 
coeAHHeHMfl ms npuMepa 25 b n 6eH3MnoBoro 
3(})Mpa xnopMypaBbMHOii Kucmrbi no cnoco6y, 
onMcaHHOMy b npMwepe 25 c. 

TeMnepaiypa nnaBneHHfl: 85 °C 
Rf/Si02, EE/CH3OH 20:1 0.29 
MS /FAB/ 555 /M + H/ 
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DpuMep 30 

2-3TM;i-7-MeTmi-3-//2'-H-nponi4naMMHOKap6o 
HMiiaMMHOC/iyb(t)OHMn-6Mc{)eHmi-4-Mn/MeTMn-MM 
MAa30-/4,5-b/nMpMAHH 

a/ 

2-3TMn-7-MeTMn-3H-MMHAa30/4,5-b/nMpMAMH 
10 r /65,3 MMorib/ 

2- AMMHO-4-MeTHn-3-HMTponMpMAMHa 

noABepraiOT ruApupoBaHHK) b 40 mh 
TerparnApoct^ypaHa m 40 m/i MeraHona e 
npucyrcTBMM HHKexifl Panefl. KaTanM3aTop 
OTCjDHJlbTpOBblBaiOT, pacTBopnTejib yAaji«K)T. 
ocTaroK CMeiuMBaioT c araHonbHbiM pacTBopoM 

HCI M OCaAMBUJUMCfl 

2,3-AnaMHHo-4-MeTMn-nMpMAMH-rMApoxnopMA 
OTcacbiBaioT. 7 r aioro ruApoxjiopnAa 
pacTBop^iiOT B 57 r nonnct)occtDOpHOM KUcnoTbi 
/M3 28,5 r P2O5 M 28.5 r H3PO4 /85-hom//, 

CMeiUMBaiOT C 1 ,26 mji nponMOHOBOM KMCnOTbl VI 

pacTBop nepeMeujMBaioT b reMeHMe 2 h npn 

TeMneparype 100°C. flocne oxna>KfleHMfl 
BbmkiBaioT B jieA^Hyio BOAy, noALUenaHi/iBaioT b 
pesynbTare AoGaaioi Na2C03 m MHoroKpaTHO 

QKCTparnpyioT c noMoiAbio EE. Oe'beAHHeHHbie 
EE-0a3bi npOMbiaaiOT HacbiiAeHHbiM pacTBopoM 
NaCI BbicyujMBaH3T naA Na2S04, 

KOHueHTpupyHDT M ocTaTOK xpoMaTorpacfivipyiOT 
Ha Si02 /EE/ CH3OH 5:1/. rio/iywaiOT 4.2 r 
i^eneBoro coeAHHeHMfl. 

Rf/Si02. EE/CH3 5:1/0.4 

MS/DCI/ 162/M+ H/ 
b/ 

3- //2'-N,N-At^MeTMnaMMHOct)opMMjicynb430HaMHA 
o-6Mc|)eHnn-4-Mii/MeTMjT/-2-3TMJi-7-MeTMn-iiMMAa 

30/4,5-b/nMpMAMH 

3,1 r /19,26 MMonb/ CoeAMHehn^i m3 npMMepa 
30 a M 9.15 r /19.26 MMOnb/ coeAHHeHUP m3 
npi*iMepa 12 d /75%-Hbiki/ b 200 mji a6c. flMO b 
npucyTCTBMM 2.6 r /19.6 MMOJib/ 
K 2CO3 nepeMeiunBaioT b TeneHne homh npM 

KOMHaTHoi^ TeMneparype. PacieopnTenb sareM 
yAannioT. ocTaroK 06pa6aTbiBaK)T CH 2CI2, 
CH 2CI2 pacTBop npoMbiBaKDT boaom, 
BbicyujuBafOT HaA Na2S04 m KOHi;eHTpi/ipyK)T. 
XpoMaTorpact)Mfl na SiO 2 /EE/ CH3OH /20:1/ 
Aaer 2.8 r qeneaoro coeAMHeHMfl. TeMneparypa 
nnaBfieHMJi: 168 170°C. 
Rf/EE/CHsOH 20:1/0,13 

MS /FAB/ 462 /M + HI 
d 

2- 3TMJi-7-MeTMji-3-//2'-cynbct)OHa M MAo6nct)eHMn- 

4- Mr!/-MeTmi-MMMAa30 /4,5-b/nMpMAHH 

2,8 r /6,06 MMonb/ CoeAHHSHMJi na npmviepa 
30b nepeaoAi^T b i^eneBoe coeAHHSHne (2,2 r) 
comacHO cnoco6y, npMBeAeHHOwy b npuwepe 
19 c. 

TeMnepajypa nnaBJieHUFi: 21 1-212 °C 
Rf/Si02. EE/CP3OH/ 0.35 

MS /FAB/ 407 /M + H/ 
b/ 

2-3Ti4n-7-MeTnn-3-[(2-H-nponMJiaMHHOKap6oHMJi 

aMMHOcy.nbctx)HMn6!443eHkLn-4-MJi} 

-MeTMn-MMMAa3o/4,5-b/nMpMAMH 

LteneBoe coeA^HeHkie nonynaioT m3 
coeAMHeHMfl npMMepa 30 c m 
H-nponMnM30i4MaHaTa no cnoco6y npuwepa 20 a. 
I/I3 70 Mr /0,172 MMonb/ coeA^HeHbifl 30 c 
nonyMajOT 43 Mr i^eneBoro npoAyirra. 

TeMneparypa nnaBneHMfl: 21 5-220 °C 
Rf/Si02, EE /CH3 20:1/ 0.36 

MS /FAB/ 492 /M + H/ 
npMMep 31 

2- 3tm Ji-3-//2*-3TMna MM HOKa p6oH una M M HOcy.n 
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-6M4)eHMn-4-nn/MeTnn-7-MeTM/i-MMMAa3o/4,5-b/n 

L|eneBoe coeAHHeHne nojiyMaioT H3 
ooefxmem^ npuwepa 30 c m OTHnnaouMaHara 
no cnoco6y npMMepa 20 a. reMneparypa 

nnaBJieHMfl: 240 245°C 
Rf/SI02. EE/ 0,14 

MS /FAB/ 478 /M + H/ 
npklMep 32 

3-//2'-AruiMJiaMHHOKap6oHMJiaMHHocynb4}OHH 

n 

-6idct>eHyin<4-Mn/MeTi4ri/-2-3TMri-7-MeTkin-i4MMAa3 

Q/4,5-b/nMpMAHH 

FlonyMeHMe i^e/ieBoro coeAHHeHMfl 
ocyii^ecTBTiflioT nyreM peaKi^Mn B3aMMOAefi^CTBM« 
coeAviHeHnw npuwepa 30c annMnn30L\uiaHaT0M 
no cnoco6y npuwepa 20a. 

Tewneparypa njiaB/ieHMfl: 216 219°C 
Rf/Si02, EE/ 0,13 

MS /SAB/ 490 /M + H/ 
npMMep 33 

2-3Tiin-3-//2'-MeTOKCMKap6oHi4naMMHOcynbct) 
0HMn-6Mct3eHmi-4-MJi)MeTnn/-7-MeTMn-MMMAa30/4 
,5-b/nnpMflMH 

100 Mr /0,245 MMOJib/ CoeAi<iHeHM5i m 
npMMepa 30 c nepeMemviBaiOT c 171 Mr /1.24 
MMOJifl/ K 2CO3, 62 MKn /0,62 MMonb/ 
AMMeTMnKap6oHaTa ui 25 Mr DMAP b 10 mh 
Ai^aTuneHrniiKOJibAMMeTkinoaoro 9ct)kipa b 
TeMeHMe 2 m npM leMneparype KMneHMA c 
o6paTHbiM xonoAHnbHMKOM. 3aTeM 
ocyu^ecTanfliOT orroHKy, ocTaroK CMeiunBaioT c 
pacTBOpoM EE/KH2PO4 opraHMHecKyio (pasy 

OTAeJlfllOT \A ABaJKAbI npOMblBaK)T paCTBOpOM 

KH 2PO4. BbicyiiJMBaHne HaA Na2S04. 
KOHL^eHTpupoBaHi^e n xpowaTorpacpufl Ha 
SiO 2 AaiOT 44 Mr i^enesoro coeAMHeHMfl. 

Rf/Si02, EE/ 0,15 
MS/FAB/: 465 /M + H/. 

VKasaHHbie b ra^nkii^e npviMepbi ct)opMyjibi Y 
nojiynaioT aHanornMHo npkiseAeHHNM b 
npMMepax 1 33 MeroAViKaM M3 onvicaHHbix 
crpyicTypHbix aneMeHToe: 

R 




O 

II 



SO NHC-R 
2 c 



e 



(i>opMyjia ii3o6peTeHi^5i: 

1. l4MliA^30-aHHenl4poBaHHble mso- m 
reTepoL4MKnbi o6\i\ei^ ctxDpMyjibt I 
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R I 

rAe X MOHOL^MKHMMecKMi^ ocraroK c 4 
aroMaMM b Ko/ibi^e, b kotopom OAHa m3 CH-rpynn 
MOKer 6biTb saMeHGHa Ha N; 

R'* C-i C7-ajiKnn; 

R^ M R^ OAHHaKOBbie hjim paaJinHHwe. 
BOAopoA. Kap6oKcn/i, Ci Ce-anKun. 
C 1 C4-anKOKCMKap6oHMJi; 

L Ct Cs-ajiKaHAHMJi; 

A ocraroK Oni^kiKn^MecKoro rerepot^MKna c 9 
aroMaMM b KOJibi^e. coAep^Ka^i^Ci 1 stom S mum 
1 3 aroMa N. saMeu^eHHbifi ocTaricaMM R^ m R^, 
MJiM 6M4)eHMnbHbi(^ ocraTOK, saMeu^eHHbi^^ 

OAMHaKOBbIMM MJIM paSHblMM OCTaTKaMM R* M 

R ^, npMHeM A o6y?3aTenbHO saMeu^eH no 
MeHbLuen Mepe oahhm ocraTKOM R^; 

R^ ranoreH, 2-TeTpa30JiMJi, -SO2NH2, MwaHo; 

r5 BOAopoA. Ci C4-anKMn. 

anKOKCMKap6oHMn, Kap6oKCMn, 

-SO 2-NHCONR^R^ -S02-NHC00R^, 

-SO 2-N(COOR<M^>7<D)2. 

-SO 2N=CHN(CH3)2. ct)eHMn, MeTnn(t)eHMJi; 

R®, R^ oAMHaKOBbie mjim pasnnHHbie, 
BOAOpOA. C-i - C4- ajiKMn, 
C 3 C8-i\MKnoanKMJi-Ci C4-ajiKMJi, 

cjDGHMn-C 1 C4-aJiKMJi, C2 - Cg-anKeHMJi mjim 

R ® M R^ oCpasyiOT BMecie c necymuM mx 
aroMOM aaora rerepoapuji, KOTopbiM mokgi 

SblTb HaCTMMHO MJIH nOJlHOCTbK) THApHpOBaH, 

a TaioKe mx 4)M3MonorMHecKM coBMeciMMbie 

COJIM. 

2. Cnoco6 nojiyHeHMfl coeAMHeHH« cjjopMyjibi 

I 




rAe paAMKajibi npMHMMaioT SHaMeHMfl. 
onpeAeneHHbie Anfl (})opMynbi I n. 1, 
oTJiMHaiomMftcfl TeM. HTO cosAMHeHMe cfxspMy/iw 



n 




« I 
H 

rAe R^ R^, R^ MMetoi yKa3aHHbie SHaneHMn, 
ajiKkinMpyKDT coeAMHeHMeM c}}opMyjibi III 
UL A. 

TA© A M L MMeioT yKasaHHbie SHaMeHMfl; 
U oTmennneMafl rpynna, b cnynae 
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Heo6xoAi^Mocni speMewHO BBeAeHHbie 
3aL4MTHbie rpynnbi. 

CHOBa oTu^eruinioT c BbiAe/ieHMeM t^eneBoro 
npoAyKTa B CB060AHOM B\Af\e mjim b B\Afxe 



(t)H3iionorMHecKii np^eMJieMOM cojim. 

3. CoeflkiHeHne cJ)opMyjibi I no n. 1. 
npoflBHAioinee aHTaroHwcTHMecKoe ^ei^cisvie »a 
pei^eniopbi aHmoTeHSHHa II. 
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ripw- 

Mep 


Ra 


Rb 


Rc 


TeMnepaT. 
n/iaayi. °C 


Rf 

Si02 


M (FAB) 
(M+H) 


34 
35 
36 
37 

38 
39 

40 
41 
42 
43 
44 

45 
.46 
47 
48 

9 

49 
50 
51 
52 
53 


-CH3 
-CH3 
-CH3 
-CH3 

-CH3 
-CHs 

-CH3 
-CH3 
-CH3 
-CH3 
-CH3 

-CH3 
-CH3 
-CH3 
-CH3 
-CH3 
-CH3 
-CH3 
-CH3 
-CH3 


-H 
-H 
H 
-H 

-H 
-H 

-H 
-H 

H 

H 

H 

-CH3 
-CH3 
. -CH3 
-CH3 
-CH3 
-CH3 
-CH3 
-CH3 
-CH3 


CH3 
NH 

-nO 

^CH3 
— N 

\ 

CH3 
CH3 

\o/\/ 

CH3 
^NH 

• 


120 

142 
217 
205 
204 

189-191 
198 


0.15 
(EE) 
0,17 
(EE) 
0.15 
(EE) 
0,3 

(EE/CH3OH 20:1) 

0,2 
(EE) 
0,22 
(EE) 

0,2 

(EE) 

0.28 

{EE/CH3OH 20:1) 
0.16 
(EE) 
0,18 
(EE) 
0.3 

(EE/CH3OH 20:1) 

0.15 
(EE) 
0,29 
(EE) 

0.3 
(EE) 
0.28 
(EE) 

0,2 
(EE) 

0,2 
(EE) 

0,2 
(EE) 

0.3 
(EE) 

0,2 
(EE) 


447 
461 
445 
509 

432 
508 

500 
474 
472 
486 
446 

479 
555 
519 
507 
488 
492 
506 
518 
504 
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